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Microsoft C Optimizing Compiler 5.1 Techbox 

Comp iler 

• Optimizations that generate the fastest code for DOS and 
OS/2 systems. 

- In-line code generation. 

- Loop optimizations. 

- Elimination of common subexpressions. 

• Full OS/2-system support to break the 640K barrier. New. 

- Family API programs that run under DOS and the OS/2 
systems. New. 

- Write multithreaded programs and Dynamic Link 
Libraries. New. 

• Small, medium, compact, large, and huge memory models. 

• Mix models with NEAR, FAR, and HUGE keywords. 

• Fast compilation (10,000 lines/minute) with Microsoft 
QuickC^ 

• Fastest math, in-line 8087/80287 instructions, and 
floating-point calls. 

• More complete support of proposed ANSI standard. 

• Over 350 library functions, including a graphics library. 

Microsoft CodeView 

• Full OS/2 systems support. New. 

- Debug applications of up to 128 MB under the OS/2 
systems. New. 

- Debug multithreaded programs and Dynamic Link 
Libraries. New. 

• Source-level debugging for precise control over programs. 

- Dynamic breakpoints in die source. 

- Debug programs written in a variety of Microsoft 
languages. New. 

- Full symbolic display of C structures. New. 

- Interactively follow linked lists and nested structures. 
New. 

- Watch variables, memory, registers, and flags. 

Other Utilities 

• Fast linking (twice as fast as the C 4.0 version linker). 

• OS/2 incremental linker - up to 20 times faster than a hill 
link. New. 

• OS/2- and MS-DOS reconfigurable programmer’s 
editor. New. 


Everything about Microsoft® C Optimizing 
Compiler version 5.1 is dedicated to the professional 
programmer. 

Fast code. Fast development. Fast debugging. And 
full support for both MS-DOS® and the OS/2 systems 
in a single package. 

There’s no faster C code on a PC, because power¬ 
ful optimizations, such as in-line code generation and 
loop enregistering, generate executables that are com¬ 
pact and efficient. The documentation even teaches 


you special coding techniques to squeeze every last bit 
of speed out of your code. 

Fast code isn’t all you get. Under MS® OS/2, the 
640K barrier is gone so you can write C programs as 
large as a gigabyte. You can call the operating system 
directly. Create more responsive programs (multiple 
threads allow program operations to overlap). And 
build Dynamic Link Libraries (DLLs) that can be 
shared, saving valuable memory. DLLs also allow 
your main programs to be smaller, so they load faster. 
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Optimizing Compiler 
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Microsoft C Optimizing Compiler 5.1 Techbox 

Comp iler 

• Optimizations that generate the fastest code for DOS and 
OS/2 systems. 

- In-line code generation. 

- Loop optimizations. 

- Elimination of common subexpressions. 

• Full OS/2-system support to break the 640K barrier. New. 

- Family API programs that run under DOS and the OS/2 
systems. New. 

- Write multithreaded programs and Dynamic Link 
Libraries. New. 

• Small, medium,compact, large, and huge memory models. 

• Mix models with NEAR, FAR, and HUGE keywords. 

• Fast compilation (10,000 lines/minute) with Microsoft 
QuickC” 

• Fastest math, in-line 8087/80287 instructions, and 
floating-point calls. 

• More complete support of proposed ANSI standard. 

• Over 350 library functions, including a graphics library. 

Microsoft CodeView 

• Full OS/2 systems support. New. 

- Debug applications of up to 128 MB under the OS/2 
systems. New. 

- Debug multithreaded programs and Dynamic Link 
Libraries. New. 

• Source-level debugging for precise control over programs. 

- Dynamic breakpoints in die source. 

- Debug programs written in a variety of Microsoft 
languages. New. 

- Full symbolic display of C structures. New. 

- Interactively follow linked lists and nested structures. 
New. 

- Watch variables, memory, registers, and flags. 

Other Utilities 

• Fast linking (twice as fast as the C 4.0 version linker). 

• OS/2 incremental linker - up to 20 times faster than a full 
link. New. 

• OS/2- and MS-DOS reconfigurable programmer’s 
editor. New. 


You can even write a single Family API program that 
runs under both MS-DOS and MS OS/2. 

Microsoft Editor is the first reconfigurable text 
editor for programmers that lets you develop under 
MS-DOS and MS OS/2. Under MS OS/2, multitask¬ 
ing lets you edit one file while you compile another, 
which cuts development time. You can even generate 
multiple compiles that report errors directly back into 
your source code. 

Microsoft CodeView® is the highly acclaimed 


window-oriented source-level debugger that makes 
debugging fast and efficient. You can view program 
execution while you watch variables and register 
values change. And under MS OS/2 you can debug 
multithreaded applications, DLLs, and programs as 
large as 128 MB. 

New Microsoft C Optimizing Compiler 5.1 for 
the professional programmer. It’s all the speed you need 
Call (800) 541-1261, JL|^«MCaA 
Department F36. fWnnvwUf M 


Microsoft, the Microsoft logo. MS, MS-DOS. and CodeView are registered trademarks of Microsoft Corporation. 
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Product review: 
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Manager 


Product review: 
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COMPUTER 
S 


THE OS/2 PUZZLE TAKES SHAPE 

DENNIS LINNELL 

OS/2 Extended Edition puts two more pieces of the puzzle into 
place: Communications Manager and Database Manager. These 
elements inject mainframe concepts into the operating system 
and clear the path for developing major corporate applications 
on the PC. The completed puzzle, which is just now beginning 
to take shape, will form SAA, IBM’s strategic plan to provide a 
standardized computing environment across its entire product 
line—from PC to mainframe. 


COOPERATIVE COMMUNICATIONS 

DENNIS LINNELL 

If PCs are to be used for developing and running major 
corporate applications, they must communicate effectively with 
the mainframe. OS/2’s Communications Manager sets up 
cooperative processing between PCs and System/370s, but it is 
far from a complete answer. IBM has announced a long list of 
enhancements—with no delivery schedule. We look at what 
the current version has to offer and what is yet to come. 


OS/2 MEETS SQL 

HERBERT A. EDELSTEIN 

The data management piece of the OS/2 puzzle is Database 
Manager, which is nearly identical to its mainframe cousins, 
DB2 and SQL/DS. It extends IBM’s SQL-based data managers to 
the PC. Like the rest of Extended Edition, Database Manager is 
an evolving product, with the best yet to come. But what does it 
have to offer right now, and who can benefit from it? 


DISK INTERFACES FOR THE HIGH END 

PETER AITKEN 

A high-end machine needs a high-performance disk subsystem. 
Two interface standards, ESDI and SCSI, are optimal for 
interfacing with today’s larger, faster disks. Each was designed 
for different purposes, and each offers its unique advantages. 

We examine their underlying technologies to help you know 
which is better for your specific system. 
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Product reviews: 
QuickPak Professional 
QBase 

Exim Toolkit 
ProBas 

Finally! Subroutine 
Library 

Finally! Modules 
The Screen Generator 


OPERATING 

ENVIRONMENTS 


COLUMNS 


LIBRARIES FOR BASIC 

JUSTIN J. CROM 

BASIC has officially made the transition from ordinary 
programming language to bona fide software development 
environment. Subroutine libraries are now available from third 
parties. We review seven of these libraries, each offering a 
different mix of routines ranging from the insignificant to the 
ambitious. They all are successful at automating common 
programming tasks for the developer. Choosing the right one 
can go a long way toward simplifying your life. 


UNIX VERSUS OS/2: A GRAPHIC COMPARISON 

ROBERT R. MORRIS and WILLIAM E. BROOKS 
By now there can be little doubt that the graphics user 
interface (GUI) is a required element of any advanced 
operating system for the PC. Unix and OS/2 each offers its own 
variation on the GUI theme: X Window System for Unix and 
Presentation Manager for OS/2. The differences between these 
two user interfaces are hardly clearcut. Our explanation 
compares them feature by feature, so you can know what to 
expect when developing applications for either system. 


SYSTEMS PERSPECTIVE 

Reader Expert ise/jim anderson 

Who are our readers? They are a technically sophisticated group, 

to whom we turn this month for product recommendations. 


NEW DIRECTIONS 

Paradox Made Betler/mu. fastie 

With Paradox 3-0, Borland has taken a notable data manager 

and made it even better. It has a strong future ahead of it. 


OUTFITTING THE END USER 

Who You Callin’a ^er?/ peter c. coffee 

End users are starting to act like systems developers. How do 

you tell the difference—or does it really matter? 
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transition from Windo ws to 
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Microsoft and HP develop 
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from Versasoft; and more. 

121 PRODUCT WATCH 

Turbo Pascal 5.0 
offers debugging 
options; 

Zortech C+ + may boost 
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129 TECH NOTEBOOK 

(1) Changes in DOS 4.0 
affect function 32H. 

(2) How to add dual- 
boot capability to 
latest OS/2 versions. 

(3) A patch for 
installing dual-boot in 
Compaq's OS/2. 
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for the Professional 
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Protect Intelligence 
With Intelligence 



Software Protection KEYs By ProTech 

ProTech keys: 

□ are totally transparent to the end user 

□ allow unlimited back up copies 

□ free up disk drives 

□ do not interfere with 
peripheral operations 

□ are easy to install 

□ protect software 
developers’ revenues 

□ assembler based routines (not drivers) 

□ encrypted routines 

□ physically unique hardware KEYs 

□ sophisticated software 
installation advice 

□ provide the highest level of 
protection available 

THE KEY 

The KEY provides effective software protec¬ 
tion while insuring customer satisfaction. 

The KEY is a random response device 
which is designed for identically repro¬ 
duced software packages. 

THE MEMORY KEY 

The MEMORY KEY is a programmable soft¬ 
ware protection device. Each byte of 
memory can be addressed in groups or 
individually. Possible applications for the 
MEMORY KEY include: 

□ modular package control 

□ serialization 

□ customization 

□ access control to PCs 

□ demo control 

□ software leasing 

□ updating modules in the field 

□ any "counter” operation 

For a demonstration package or additional 
information, please write or call: 


="” =T?== = H-= -=~= MARKETING. INC. 

1804 W. Southern Parkway • Bldg. A-112 
Durham, North Carolina 27707 
(919) 490-4970 FAX (919) 490-4974 


1 - 800 - 843-0413 


WE HAVE THE KEY TO SOFTWARE COPY PROTECTION 
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You No Longer Have to Share the 
Lower 640K With Your Debugger 


Periscope I’s new board uses ZERO memory in the 
lower 640K. Yet it has plenty of room to safely store 
all debugging information, like symbols, as well as the 
powerful Version 4 software. 

Periscope’s hardware adds 
the power to solve the really 
tough debugging problems. 

The break-out switch lets you 
break into the system any time. 

You can track down a bug 
instantly, or just check 
what’s going on, without 
having to reboot or power 
down and back up. That’s 
really useful when your 
system hangs! The switch is 
included with Periscope I, 

Periscope II, and Periscope III. 

Periscope I has a NEW board 
with 512K of write-protected RAM, user-expandable to 1MB, for the Periscope software, 

symbol tables, and all related debugging information. Normal DOS mfemory 
(the lower 640K) is thus totally freed up for your application, and Periscope 
is protected from being overwritten by a run-away program. The new 
board’s footprint is only 32K, so you can use it in PC, AT, and 386 systems 
with EGA/VGA and EMS boards installed (not possible with the previous 
56K board). It can also be used with Periscope III to provide additional 
I write-protected memory. 

Periscope III has a board with 64K of write-protected RAM to store the 
Periscope software and as much additional information as will fit. AND... 

The Periscope III board adds another powerful dimension to your 
debugging. Its hardware breakpoints and real-time trace buffer let you 
track down bugs that a software-oriented debugger would take too long 
to find, or can’t find at all! 

The Periscope ill hardware-breakpoint board captures information in real-time, so you’ll find bugs that can’t be 
found with a software-based debugger. 



The NEW Periscope I 
memory board keeps all debugging 
information out of the lower 640K. Can be used in 
PCs, ATs, and 386s with both EGA/VGA and EMS boards 
installed. The Periscope break-out switch enables you to 
recover from a hung system. Included with Models I, II, and III. 




Periscope’s software is solid, comprehensive, and 
flexible . 


It helps you debug just about any kind of program you can write... thoroughly and 
efficiently. 

Periscope’s the answer for debugging device-drivers, memory-resident, non-DOS, and 
interrupt-driven programs. Periscope works with any language, and provides source and/or 
symbol support for programs written in high-level languages and assembler. 

David Nanian, President of Underware, Inc. 250 + C page S manuat & 

(of BRIEF fame) says this about the new 
Periscope Version 4: 

“Periscope has always been an unbelievable 
assembler-level debugger. Version 4 has 
turned it into a terrific source-level debugger 
as well. Aside from major enhancements like 
the source-level improvements, all the little 
changes make a really big difference, too. For 
instance, symbol lookups and disassemblies 
are noticeably faster, and highlighting the 
registers that have changed r< a ' ,n,r 
easier. Once again, Periscope 
industry standard for debugg 



What’s New in Periscope 
Version 4s 

• View local symbols from Microsoft C 
(Version 5) 

• Debug Microsoft windows applications 

• Set breakpoints in PUNK overlays 

• Improved source-level support 

• Monitor variables in a Watch window 

• 80386 debug register support 

• Debug using a dumb terminal 

• PS/2 watchdog timer support 
1 Use mixed-case symbols 

• Set breakpoints on values of Flags 

• Much more! 

■ Periscope I includes a NEW full-length 
board with 512K of write-protected RAM; 
(user-expandable to 1MB); break-out 
switch; software and manual for $795. 

■ Periscope II includes break-out switch; 
software and manual for $175. 

■ Periscope II-X includes software and 
manual (no hardware) for $145. 

■ Periscope III includes a full-length 
board with 64K of write-protected RAM, 
hardware breakpoints and real-time trace 
buffer; break-out switch; software and 
manual. Periscope III for machines run¬ 
ning up to 10 MHz with one wait-state is 
$1395. Plus the new Model I board, $1995. 

Due to the volatility of RAM costs, prices on board 
models are subject to change without notice. 

REQUIREMENTS: IBM PC, XT, AT, PS/2, 
80386 or close compatible (Periscope III 
requires hardware as well as software compat¬ 
ibility, thus will not work on PS/2 or 80386 
systems); DOS 2.0 or later; 64K available 
memory (128K at installation time); one disk 
drive; an 80-column monitor. 

Call us with your questions. We’ll be happy 
to send you free information or help you de¬ 
cide on the model that best fits your needs. 

Order Your Periscope, 
Toll-Free, Today! 

800-722-7006 

MAJOR CREDIT CARDS ACCEPTED 


The 


Periscope 

Company, Inc. 


1197 PEACHTREE ST. • PLAZA LEVEL 
ATLANTA, G A 30361 • 404/875-8080 
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We make a super VGA monitor 

NEC introduces the best VGA monitor you can 
buy. MultiSync® 2A. 

The first monitor that takes our award-win¬ 
ning multiple frequency technology and cus- 
tomizes it to the needs of the VGA user. 

MultiSync 2A is both affordable and uncompromised. And 
completely compatible with all VGA modes. In short, it performs 
brilliantly. But what’s equally important, it allows you to move 

effortlessly to the next major graphics standard: SuperVGA. 

All this in a monitor that gives you a 14" non-glare screen on 
a tilt-swivel base, for nearly 30% more viewing area than stan¬ 
dard 12" screens, and a new cabinet that’s not only functional but is 
designed to look as good from the back as it does from the front. 
MultiSync 2A. One super VGA monitor. 

VGA mode shown at 320 X 200 

CsC 

Computers and Communications 



















that’s also a SuperVGA monitor. 


But that’s only part of the story. NEC also 
introduces the best SuperVGA monitor you can 
buy. MultiSync® 2A. 

The first monitor that takes our award-win¬ 
ning multiple frequency technology and customizes it to the needs 
of the SuperVGA user. MultiSync 2A senses the software you’re us¬ 
ing and makes the switch from a VGA monitor to SuperVGA, the 
new standard developed by NEC and recognized by VESA, the Video 
Electronics Standards Association. SuperVGA delivers a maximum 
resolution of 800 x 600, which is 56% higher than VGA. 

And since you’re most likely buying a board that goes beyond VGA, 
your monitor should too. For literature call 1-800-826-2255. For techni- 
cal details call NEC Home Electronics (USA) Inc. at 1-800-FONE-NEC. 

MultiSync is a registered trademark of NEC Home Electronics (USA) Inc 

MultiSync 2A. One SuperVGA monitor. 



ft t989 NEC Home Electronics (USA) 
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‘Suggested retail price (US dollars) ©1988 Novelllnc., World Headquarters, 1 22 East 1 700 South, Provo, Utah 84601 (801) 379-5900 

Requires Btrieve 4.x and PC-DOS or MS-DOS 2.x, 3.x. 
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As a programmer, you’ve probably already 
faced it—the database dilemma. Do you use an SQL 
for easy database handling, or a true programming 
language for maximum power and flexibility? 

Now you can do both with XQL? the relational 
data management system from the developers of 
Btrieve.® 

The Programmer’s SQL. With XQL, you 
can access your data with the ease of Structured 
Query Language through simple subroutine calls 
from traditional programming languages. XQL sup¬ 
ports standard SQL syntax, including subqueries, 
unions and security groups. 

XQL Relational Primitive Operations. 

In addition, XQL lets you bypass the SQL level and 
perform highly efficient, relational primitive opera¬ 
tions directly. You get all the functionality of a rela¬ 
tional database model without the constraints of a 
4th generation language. 

Building on Btrieve. The heart of Novell’s 
family of data management tools is Btrieve. By 
letting you access multiple records at a time, XQL 
adds a powerful dimension to Btrieve. XQL incorpo¬ 
rates sophisticated data manipulation features which 


allow you to access data by field name, move forward 
or backwards through the database, compute fields 
from other fields or constants, and even work with 
composite records built from multiple, joined 
Btrieve files. 

Like Btrieve, XQL offers features like multi¬ 
user support, fault tolerance, comprehensive 
documentation, and expert technical support. And 
you never pay royalties on your XQL applications. 

Solve the database dilemma with XQL, the SQL 
that speaks your language. Only $795* See your 
Authorized Novell Gold Reseller, or call us at 
(512) 346-8380. 

For more information, call from your modem 
1-800-444-4472 (8 bit, no parity, 1 stop bit) and enter 
the access code NVXQL3. 


NOVELL 


For software solutions, 
you should be seeing red. 
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Systems Perspective 

Reader Expertise 

This is who you are, and this is what you 
know. We turn to you for your expertise. 


JULIE ANDERSON 



M onth after month, PC Tech Jour¬ 
nal recommends products for 
you, the systems developer. You 
have come to trust us to understand 
the problems you face in your job, to 
anticipate your questions, and to de¬ 
liver the answers you need. 

PC Tech Journal is able to deliver 
that expertise because the background 
of our editorial staff closely parallels 
die background of our readers. No 
other magazine has such a technically 
sophisticated and computer-knowledge¬ 
able staff, but then no other magazine 
has such a technically sophisticated and 
computer-knowledgeable readership. 
Recognizing your expertise and practi¬ 
cal experience, the editorial staff de¬ 
cided to turn to you, the systems devel¬ 
oper, for product recommendations. 

Our November 1988 reader opin¬ 
ion card asked readers to nominate the 
best products in six different catego¬ 
ries: development tools, data managers, 
computer systems, communications, 
multitasking operating environments, 
and add-in boards. The response was 
heartening; more than 200 products 
were nominated. 

Of those, our electoral college 
(consisting of executive editors Susan 
Holly and David Methvin, Professional 
Viewpoint author Jordene Zeimetz, and 
myself) selected the 27 most notable 
products to honor with our Profes¬ 
sional Solutions Award. We present the 
honorees this month in a special two- 
page Professional Viewpoint that begins 
on page 160. 

Our goal was not merely to count 
votes and declare the winners. After all, 
the most popular products are not al¬ 
ways the best products. Sometimes, a 
product is used because it’s there; be¬ 
cause it is on the corporate list of ac¬ 
ceptable products; or because develop¬ 
ers are already trained in its use. 

Instead, we looked at the reasons 
you gave for your vote. For a product 
to win a Professional Solutions Award, 


it has to have provided a real service 
to you or solved a practical problem. 

An underlying theme for endors¬ 
ing development tools and data manag¬ 
ers is increased productivity. Time sav¬ 
ers and money earners rank highest 
among our readers. One consultant, 
who for obvious reasons I will not 
name, recommends a product because 
he could “work for six hours and bill 
for eight.” Hardware products are val¬ 
ued for reliability, compatibility and 
performance, and the comfort of know¬ 
ing service and support are available. 

SYSTEMS DEVELOPER WHO? 

The purpose of Professional Viewpoint 
is to give you a chance to communicate 
with other systems developers who are 
facing similar problems and to share 
your answers—such as what products 
have worked for you. 

Just who are your fellow systems 
developers? For an answer, I turn to a 
study our research department just 
completed on the systems-development 
activities of our audience. The results 
tell us who you are, what you do, and 
how you use your computer. 

First, what type of computers do 
you and your companies use? Eighty-six 
percent of your organizations have 
8086/88 machines. As you might expect, 


this number is down eight percent 
from a similar study we conducted 18 
months earlier. One-fourth of you re¬ 
port having one of these 8086/88 ma¬ 
chines installed on your desk. 

For the 80286, the story is 
brighter. The number of companies 
with 286s now matches that of 8086/ 
88s. This number has grown by as 
many percentage points as the base of 
8086/88 machines has fallen. Half of 
you have a 286 on your desk. 

The real dramatic growth, how¬ 
ever, is in 80386 machines, which are 
now installed in more than half of your 
companies, up from only 12 percent in 
our last study. Yet, less than 20 percent 
of you are lucky enough to have a 386 
for your desktop. Despite the dearth of 
memory chips last year, more than half 
of the machines you use in your 
work—all processors combined—have 
more than 640KB. 

The PCs you use are not isolated 
entities. Two-thirds of them are con¬ 
nected to other PCs. In half your instal¬ 
lations, PCs are linked to mainframes; 
the same number are connected to 
minicomputers. Three-fourths of you 
are involved with selecting, installing, 
and maintaining these links. 

With computers installed through¬ 
out your organizations, it is not surpris- 
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Print and Plot 


IBM Mainframe 
Graphics 
At Your PC 


Imagine, IBM mainframe graphics at your 
fingertips, without leaving your PC. GRAPH-TEK APA™ 

Graphics Software brings IBM 3179G graphics to your PC or PS/2. 

Only GRAPH-TEK APA keeps your options open by running on both 
IRMA and IBM boards. In fact, you can use any compatible 3270 
emulation adapter. 

GRAPH-TEK APA is simple to install and easy to use. It takes up far 
less memory than any other product leaving more PC memory. The 
program provides full resolution hardcopy to plotters and laser printers. 
And with GRAPH-TEK CGM™, you can bring GDDM host graphics into 
your PC graphics, desktop publishing and word processing packages. 

To take IBM mainframe graphics where they’ve never been before, 
call Teknigraphics today! 



Micro to Mainframe Graphics Specialists • A division of Zephyr Development Corporation 
4635 Southwest Freeway, Suite 510 • Houston, TX. 77027 • (713) 623-0089 



GRAPH-TEK APA and GRAPH-TEK CGM are trademarks of Teknigraphics. 

IBM. GDDM. PS/2 are trademarks of International Business Machines Corporation. 
IRMA is a trademark of Digital Communications Associates. Inc. 
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ing that you spend a full 65 percent of 
your time in computer-related activities. 
This includes acquisition and integra¬ 
tion, as well as applications develop¬ 
ment from design to implementation 
to end-user support. 

For an applications development 
language, you are most likely to turn to 
C or BASIC, with these choices fol¬ 
lowed closely by assembly language. 
One-third choose Pascal; COBOL and 
FORTRAN have a respectable, if not 
overwhelming, following. 

Consistent with your penchant for 
productivity, you are just as likely to 
turn to an applications development 
environment as you are to a program¬ 
ming language. More than 60 percent 
use a data manager, and almost half 
develop custom applications using a 
spreadsheet macro language. Also pop¬ 
ular are communications script lan¬ 
guages and other embedded languages 
in off-the-shelf packages. 

How are you able to manage this 
tall order as systems developers and 
integrators? Almost every one of you 
has formal computer training (one- 
third have a degree in computer sci¬ 
ence or a related field) and several 
years of experience. You have been 
working with microcomputers since 
before the IBM PC was introduced. You 
have an average of six-and-one-half 
years’ experience on minicomputers 
and almost nine years’ experience on 
mainframes. 

IN THIS ISSUE 

For those of you who must connect 
PCs to IBM mainframes, we have com¬ 
piled this month’s cover suite on OS/2 
Extended Edition, die first piece of 
IBM’s Systems Application Architecture 
(SAA). Although all the elements of SAA 
are far from being in place, we give 
you a look at what parts are here now 
and what is still to be delivered. 

Dennis Linnell looks to the rosy 
future IBM promises in “The OS/2 Puz¬ 
zle Takes Shape” (p. 44). Linnell exam¬ 
ines the Communications Manager por¬ 
tion of Extended Edition in “Coopera¬ 
tive Communications” (p. 52), and 
Herb Edelstein looks at DataBase Man¬ 
ager in “OS/2 Meets SQL” (p. 62). 

Unfortunately, many of the essen¬ 
tial elements that will make IBM’s rosy 
forecast come true do not yet exist, nor 
has IBM announced delivery dates for 
them. The decision to go widi Ex¬ 
tended Edition is one that can only be 
made with an eye to the future, and 
with the hope that IBM will eventually 
deliver on its promises. 1 mmmm & 
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SQL Server 


Get out of the danger zone 
with ORACLE* 


Innouncing 
'ORACLE 
Quicksilver 

All the database Top Guns are flying 
SQL, the industry-standard data 
management language first delivered by 
Oracle. Now, ORACLE Quicksilver adds SQL 
and connectivity to your dBASE applica¬ 
tions, so you can fly them into the 1990s. 

Your ticket to the future 

ORACLE Quicksilver is a compiler that 
turns your dBASE programs into fast, secure, 
multi-user applications that can access both 
distributed ORACLE and dBASE data. It 
delivers all the capabilities of dBASE, plus 
powerful extensions like windowing, graph¬ 
ics and user-defined functions. You can even 
add SQL statements to your dBASE programs 
for more powerful, flexible data access. 

ORACLE database included 

ORACLE Quicksilver comes with the 
ORACLE RDBMS. So you can get automatic 
indexing, comprehensive security, and 
mainframe-class data integrity. 


Why wait until dBASE IV can 
talk to SQL Server? 

dBASE IV doesn’t talk to SQL Server yet. 
When it finally does, it will only talk to SQL 
Server on OS/2—not on any other operating 
system. Which means you’ll still be isolated 
from corporate data on minis and mainframes. 

Add connectivity to your 
dBASE applications today 

Your ORACLE Quicksilver applications 
can talk to ORACLE SQL databases on your 
PC today. And with our optional networking 
software, you can build distributed data¬ 
bases across ORACLE servers on PCs, minis 
and mainframes—including IBM DB2 data. 

No-risk Money Back Guarantee 

Test fly ORACLE Quicksilver now. If you’re 
not out of the danger zone in 30 days, return 
it for a full refund. Limited Time Free 
Offer: Order now and, for a limited time, 
you’ll receive ORACLE SQL*Tutor — our on¬ 
line SQL training program—absolutely free. 

Call 1-800-ORACLE1, ext. 4825 today. 

Or fill out and return the attached no-risk 
coupon now. 


Dear Oracle... 

Oracle PC Direct • 20 Davis 
Drive • Belmont, California 94002 

1-800-0RACLE1, ext. 4825 

Send me the following ORACLE products for 
my PC. * Enclosed is my □ check or □ VISA 
□ MasterCard □ AMEX credit card number and 
authorization for: 

$ _ORACLE Quicksilver at $699 and 

ORACLE SQL*Tutor free 

$____ ORACLE SQL*Tutor ONLY for $199 

S_ Please add appropriate state sales tax 


s 

_ Total enclosed/authorized. 

I understand Oracle will pay for ship¬ 
ping, and all prices valid in U.S. only. 


NAME 

TITLE 

COMPANY 

STREET (no PO boxes, please) 

CITY 

STATE ZIP 

PHONE 

CREDIT CARO NQ 

SIGNATURE 

CARD EXPIRATION DATE 

TODAYS DATE PC.TECH.J0URN 


•REQUIREMENTS: ORACLE SQL*Tutor: 256K PC and hard disk 
ORACLE Quicksilver: To manage only dBASE .DBF files and no ORACLE 
database, you need a 640K PC. To manage an ORACLE database on a remote 
computer, you need a 640K PC and optional networking software. To build an 
ORACLE database on your PC. you need a 286 or 386 PC with 640K plus 
1MB of extended memory All configurations require hard disks and DOS 3.0+ 


Copyright © 1988 by Oracle Corporation ORACLE is a registered 
trademark of Oracle Corporation. Also trademarks: dBASE of Ashton¬ 
Tate. Quicksilver of Quicksilver Software. lnc.DB2. OS/2 and IBM of 
International Business Machines Other companies mentioned own 
numerous trademarks. TRBA 


COMPATIBILITY • PORTABILITY • CONNECTABILITY 

Call 1-800-0RACLE1, ext. 4825 today. 


20 Davis Drive. Belmont. CA 94002 ■ World Headquarters 
(415) 598-8000 ■ ORACLE Canada (800) 387-4407 (except Quebec) • 
Quebec (514) 337-0755 ■ ORACLE Systems Australia 
61 -2-959-5080 ■ ORACLE Europe 44-1 -948-6911 ■ ORACLE Systems 
Hong Kong 852-5-266846 































= File Extensions Henu =\ 
default 
ada 
asn 
bas 


cob 

cpp 

lsp 

ROd 

pas 

prg 

pro 

txt 

Add new extension 


i O* files 


BRIEF supports 36 compilers plus 
you can add your oun in ninutes 


1 hour with 
BRIEF “ will show 
you why 40,000 

programmers Use menu-driven SETUP to tailor BRIEF 

switched to BRIEF, The Programmer’s Editor 


Use this nenu to Rake a list of file types that you use, and set tabs, 
indenting, word wrap, and coRpilers for each. Press Alt-h for a list of 
saRple extensions. Select "Add new extension" to add a new file type. 

Alt-h: Help Esc: Main Henu Alt-d or Del: Delete 


40,000 programmers have tried 

BRIEF; less than 2% have returned it. 
More than 25 publications have 
reviewed BRIEF, unanimously 
praising it as “the professional pro¬ 
grammer's choice for the past three 
years." — Data Based Advisor. Will 
Zachmann of Computerworld says 
BRIEF “is not only the best pro¬ 
grammer's text editor . . . but it is 
also a tour de force in the way it was 
conceived and implemented." PC 
Tech Journal reports that BRIEF 
“can be made to approach any pro¬ 
grammer's idea of the perfect 
editor." Here's why : 

Simple and Intuitive 

15 minutes. That's all it takes to use 
BRIEF right out of the box. And you can 
automatically customize BRIEF to 
increase your productivity — in THE 
FIRST HOUR. Use BRIEF's extensive on¬ 
line help and easy-to-remember key 
assignments. BRIEF's modeless design 
eliminates confusion — keeping it simple 
enough for a beginner. Yet, its consistent 
design makes it easy to add to your 
vocabulary of commands. 


A Partial list of BRIEF features 

• Unlimited number of files 

• Flexible windowing, unlimited quantity 

• Files larger than memory 

• On-the-fly keystroke macros 

• Fully recon figurable keyboard 

• Customized to 36 languages/compilers 

• Exclusive 300-level undo safety net - 

• Automatic SETUP program 

• Regular expression search and replace 

• Block operations: line, character, column 

• Cut and paste between windows and files 

• Compile with automatic error location 
(even if you only want warnings) 

• Pop-up directory window 

• Full featured macro language 

• Context sensitive help 

• Automatic indent 

• Toll free tech support 

• 24 hours BBS and BIX support 


BRIEF Adapts to You 

The unique SETUP program tailors 
BRIEF to your tools and style of program¬ 
ming. BRIEF comes with built-in support 
for the most popular Ada, Assembler, 
Basic, C, COBOL, Dbase, Fortran, Modula- 
2, and Pascal compilers — 36 in all. Op¬ 
tional swapping to expanded memory 
(EMS) or disk gives you even more room 
for memory resident programs and 
large compilers. 

Within SETUP you can specify the num¬ 
ber of spaces for auto indentation and 
customize template editing. Choose cursor 
size for various modes, the rate of key¬ 
board auto-repeat, auto save, other safety 
features, 43/50 line EGA/VGA support 
and much more! 

Program Freely in an 
Error-proof Environment 

No other editor can match BRIEF's smart 
Undo for the safety and freedom that 
40,000 BRIEF users have come to depend 
on. One press of the Undo key undoes just 
about everything, including: deletions, 
insertions, translations, case conversions, 
even your own macros! Up to 300 com¬ 
mands are allowed in an undo stack. You 
can back the editing up step-by-step to 
any point where you began an experiment 
or made a mistake. “Works like a dream 
... I almost look forward to making mis¬ 
takes.'' — The C Users Journal 

BRIEF Supports your Compiler 

No other editor supports as many compil¬ 
ers as BRIEF. None provide true swap¬ 
ping of the program to EMS or disk. 
BRIEF directly supports 36 compilers 
through menus in the SETUP program. 
And you can support other languages or 
compilers in less than 15 minutes. 
Language-specific features allow you to 
compile within BRIEF, to have the cursor 
automatically positioned on the next 
error, and more. 

541 Main Street, Suite 410 
So. Weymouth, MA 02190 
617-337-6963 


-Solution 

<Bystems 


Complete Customization 
through the Most Powerful 
Macro Language 

You don’t have to stop at SETUP. BRIEF’s 
macro language gives you complete con¬ 
trol over your programming environment. 
It has conditionals, looping, recursion, glo¬ 
bal and local variables, and several data 
types allowing you “almost unlimited cus¬ 
tomization and extension of the editor.” 

— Computer Language. 

and ... 



BRIEF's virtual memory 
system means you can 
unlimited number of files in 
windows. 


“If you 
need a 
general- 
purpose 
programming 
editor, 
look no 
further.” 


BYTE 

GUARANTEE: If BRIEF isn't 


everything we say it is, or if you 
are dissatisfied for any reason, 
simply return BRIEF within 60 
days for a full refund. 


Try BRIEF at our Risk 
Call toll-free today 

800 - 821-2492 

extension 243 

to try BRIEF for only $195 with 
our no-risk 60-day money-back 
guarantee. 
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WHEN WORLDS COLLIDE 

Because I have a great interest in both 
OS/2 and Unix (as well as other plat¬ 
forms), I read with eagerness the arti¬ 
cles in your December 1988 cover 
suite, Unix versus OS/2 (“Worlds Apart, 
Worlds Together” and “At the Core: An 
API Comparison,” Robert R. Morris and 
William E. Brooks, pp. 50 and 62). Al¬ 
though the authors make many valid 
points, I am concerned with what I 
perceived in the articles to be a bias 
inherent whenever someone who is 
experienced in one system attempts to 
compare it with a new system. My own 
bias is toward Multics—an ancestor of 
both Unix and OS/2 developed jointly 
in the mid-1960s by MIT and GE (now 
Honeywell). Between the two more 
recent systems, I have done more pro¬ 
gramming in OS/2 than Unix. 

It is also difficult to evaluate two 
systems in transition. The definition of 
Unix is still being settled upon (and 
fought over). This is especially true in 
the area of windowing systems. In 
OS/2, the windowing system is more 
stable, but many of the applications fa¬ 
cilities that users expect are not yet 
available; the networking programs are 
just being delivered and the file system 
needs (and will get) a rewrite. 

In comparing platforms, we must 
be clear as to our audience. A user 
writing a simple program in C would 
see little of the fundamental differences 
between the two systems, while the 
developer producing an application 
with intended (hopeful?) sales in the 
millions would take a very different 
view of which system facilities to ex¬ 
ploit. The end user (or developer act¬ 
ing as a user) is a third audience. 

For this last group, I would argue 
that neither Unix nor OS/2 currently 
provides adequate facilities in the man¬ 
ner to which we are accustomed for 
both DOS and the Macintosh. I do ex¬ 
pect these products to become avail¬ 
able as soon as developers make their 


choice of which platform to program 
for or on how to support multiple plat¬ 
forms in their products. 

As we pass through a transition 
from limited single-application systems 
to more complex environments, much 
learning is needed and some disloca¬ 
tion will take place. A serious devel¬ 
oper needs to have a deep understand¬ 
ing of each system in order to exploit 
it fully. Dismissing capabilities because 
they are misunderstood after a first, 
quick reading does not provide the 
reader with a basis for making long¬ 
term decisions. 

I have some comments regarding 
specific points made in both articles 
and wish to address them by topic. 
80286 versus 80386. Yes, I will agree 
that the 386 is a much better proces¬ 
sor, and I am annoyed that OS/2 does 
not yet allow me to exploit the 386 
fully. The 386 provides not only larger 
segments, but also higher-performance, 
32-bit operations. I expect that OS/2 
will allow use of these 386 capabilities 
within the next year or two. 

Indeed, 64KB segments are too 
small. The 386 supports multiple 4GB 
paged segments that provide a much 
better basis for address-space manage¬ 
ment and memory management, which 
are two very different issues. I do not 
have room to give a full discussion on 
the value of a two-dimensional address 
space (multiple independently named 
objects) except to observe that a Unix 
user must take a guess as to the maxi¬ 
mum size of each object and cannot 
afford to let each have a limit of 4GB. 
The user sees this as both a loss of ef¬ 
ficiency and a set of arbitrary limits in 
applications. 

To put it more briefly, if one 4GB 
segment (linear model) is great, why 
not allow a few thousand? The 64KB 
limit shows up only when attempting 
to allocate single large objects. As 
noted in the second article, some of 
the compilers generate extra code in 


an attempt to hide this from the user. 
Mainly, just making free use of malloc 
for objects under 64KB makes the seg¬ 
mentation transparent. 

Of course, one should use 32-bit 
pointers (large model, 16:16 seg¬ 
ment :offset) as the default in order to 
hide much of this complexity. When 
used in most applications, a large 
model costs little in terms of perfor¬ 
mance and greatly simplifies the devel¬ 
opment of applications. 

The use of explicit near and far is 
only necessary for the advanced user 
who is fine-tuning performance. 

Dynamic link libraries. DLLs are actually 
very simple to use in OS/2. When using 
them, I have a few suggestions: 

• When compiling, use the -ALu model. 
This causes the pointer to the data 
segment to be loaded on procedure 
entry. This model has very little over¬ 
head and allows programs to be 
called from outside their own module. 

• Create a .DEF file that lists the entry 
points to be exported, as in: 

LIBRARY UTIL2 
DESCRIPTION ’Utilities Library’ 
PROTMODE 
EXPORTS 

UTILITY__FUNCTION 1 
_utility_print 

• Use IMPLIB, as in: 
implib util2.1ib util2.def 

• One caveat: global variables are not 
automatically shared between DLLs. 

I do expect the documentation 
provided by both Microsoft and IBM to 
improve and be supplemented by inde¬ 
pendently written books. 

OS/2 facilities. It is noted that many fa¬ 
cilities in OS/2 are not part of the ker¬ 
nel, but are implemented in DLLs. This 
is one of the great strengths of OS/2. 
The system facilities can be extended 
by third-party and manufacturer- 
supplied subsystems without having to 
modify the kernel of the system. 
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An on-screen flowchart processor that knows about flowcharts - not just 
f \ another “screen draw” program that makes you do most of the work. 
EasyFlowls a powerful full-screen graphics program dedicated to flowcharts 
and organization charts. With it you can quickly compose charts. More 
important, you can easily modify charts so they are always up to date. 

► Automatic: Fully automatic text centering within shapes, both horizontally and 
vertically. Fully automatic line routing & re-routing. 

► Fast: Written in assembly language for speed. 

► Large’: Charts up to 417 columns wide by 225 lines high. Chart too large for your 
printer? EasyFlow automatically breaks the chart up & prints it in page size pieces. 

► Standard: All standard flowcharting shapes included. Custom shapes can be ordered. 

► User friendly: Don’t take our word for it. PC Magazine says "EasyFlow lives 
up to its name. It's hard to imagine any easier and more flexible way to produce 
basic and even complex flowcharts". [March 10th 1987 issue, page 278.] 


► Mouse: Optional but fully supported. 

► It prints: On most popular matrix printers including IBM, Epson, Toshiba, HP 
LaserJet, LaserJet-Plus and many others. 

► It plots: On HP7440, 7475, 7550, 7570, 7585B and compatible plotters. 

► It works: We are contractually prevented from mentioning the name of the “big 
eight” accounting firm that purchased a world-wide site license, but we can tell 
you that they spent months evaluating all available flowcharting packages before 
choosing EasyFlow. 

► Rush delivery: Order by noon today (eastern time) and you’ll have it tomorrow. 
Rush delivery charge is $10.50 (instead of $2.00) and is available only to 
continental USA and Canada. 


► Documented: 100 page manual plus over 150 screens of context sensitive help. 


EasyFlow works on IBM PC’s, IBM PS/2 and compatibles. Requires 384 K memory, 
DOS 2.0 or higher and an IBM CGA/EGAA/GA or Hercules monochrome compatible 
adapter card. 

Order direct for only $149.95 + $2.00 S&H (USA/Canada), $10.00 (foreign). Payment 
by M.O., cheque, VISA, Mastercard or Company PO. 



The chart fragment above was produced on an HP LaserJet-Plus and is actual size and 
unretouched. Publication quality charts like this can be produced using only minutes of preparation 
time and seconds of print time. 


HavenTree Software Limited 

PO Box 1093-N 

Thousand Island Park, NY 13692 


Order Desk: 1-800-267-0668 
Information: (613) 544-6035 ext 48 
Telefax(G3): (613) 544-9632 


On the other hand, I, too, am an¬ 
noyed by the difficulty of dynamically 
adding device drivers to OS/2. Actually, 
one can add drivers as I/O privilege 
level (IOPL) programs as long as they 
do not need to use interrupt facilities. 
Communications and networks. Compar¬ 
ing communications and LAN facilities 
between OS/2 and Unix is difficult. The 
OS/2 LAN Manager, Extended Edition 
LAN, and Systems Network Architecture 
(SNA) facilities are just becoming avail¬ 
able. Novell also has its NetWare prod¬ 
ucts. I expect transport control pro- 
tocol/internet protocol (TCP/IP) and 
Sun Microsystems’ Network File System 
(NFS) to become available for OS/2. 

Unix TCP/IP and NFS capabilities . 
are widely available from third parties 
and are not an intrinsic part of Unix, 
even though some vendors do make it 
a part of their standard offering. Unix 
mainframe connection programs are 
also available from third parties. 

Incidentlv, named pipes are now 
a part of OS/2 Standard Edition 1.1 as 
well as Extended Edition 1.1. 

I feel that the next generations of 
programs need at least to have the ca¬ 
pabilities provided by complex systems 
such as OS/2 and Unix in order to 
make powerful applications simple for 
the end user. Both systems offer 
unique advantages, but in frilly exploit¬ 
ing systems, we must be aware of their 
unique advantages. 

Robert Franhston 
Lotus Development Coiporation 
Cambridge, ALA 

EISA, YOU’RE NO MCA 

Thanks for the excellent column that 
compared the Compaq-led consortium’s 
Extended Industry Standard Architec¬ 
ture (EISA) with IBM’s Micro Channel 
architecture (“EISA: A Mistake,” New 
Directions, Will Fastie, December 1988, 
p. 21). As recently as die PC Tech Jour¬ 
nal Systems Forum ’88 held in San 
Francisco last June, my defense of the 
Micro Channel was a very unpopular 
position. I w r as something of a lone 
voice in the wilderness. 

My frustrations with the Micro 
Channel have never been the result of 
engineering specifications, merely 
IBM’s marketing position. I think IBM 
shot itself in the foot when it closed 
the architecture and, ultimately, hurt 
the whole PC industry. 

The two major results were a frag¬ 
mentation of die 32-bit standard (at my 
last count, five or six major contend¬ 
ers) and, more to the point, the dearth 
of 32-bit boards. Where are die fast, 
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WINDOWS FOR DATA® 



gs>'^ 

ue^ p 0 ^ 


Invoices: Create Review Print Exit 


I N V 0 I C E - 

Invoice No.: 008784 Date 

Search for custoner record? (V/N): 
Enter custoner information? (V/N): 
Enter billing address? (V/N): 

Enter marketing information? (V/N): 


12/03/8? 

r-Customer- 


16:43:15 


No. PRODUCT 


DESCRIPTION 


| William Jones 
Innovative Software 
I 351 Bulletin Avenue 
Needham, MA 02194 
(617) 394-5512 


QUANT I TV 


Windows for Data Microsoft 
Windows for Data Lattice 
Windows for Data Turbo C 
Windows for Data XENIX 


WD3B2 

WDSU2 

WD0M3 

WDUM4 


Windows for Data - XENIX 
Windows for Data - 3B2 Unix 
Windows for Data - Sun Unix 
Windows for Data - MicroOax 
Windows for Data - Wax 780 
— 


Cursor keys scroll, ENTER selects and ESC exits choice menu 


2950.00 

1475.00 

1475.00 

1590.00 

0.00 


11325.00 
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Kf you program in C, take a few 
moments to learn how Windows for 
Data can help you build a state-of-the- 
art user interface. 

ST Create and manage menus, data-entry forms, context- 
sensitive help, and text displays — all within windows. 

0 Develop window-based OS/2 programs right now, 
without the headaches of learning OS/2 screen manage¬ 
ment. Run the same source code in PCDOS and OS/2 
protected mode. 

Bf Build a better front end for any DBMS that has a C- 
language interface (most popular ones do). 



FROM END TO BEGINNING 
Windows for Data begins 
where other screen packages end, 
with special features like nested 
pop-up forms and menus, field en¬ 
try from lists of choices, scrollable 
regions for the entry of variable 
numbers of line items, and an ex¬ 
clusive built-in debugging system. 


NO WALLS 

If you’ve been frustrated by the limitations of other 
screen utilities, don’t be discouraged. You won’t run into 
walls with Windows for Data. Our customers repeated¬ 
ly tell us how they’ve used our system in ways we never 
imagined — but which we anticipated by designing Win¬ 
dows for Data for unprecedented adapatability. You will 
be amazed at what you can do with Windows for Data. 


YOU ARE ALWAYS IN CHARGE 


Control functions that you write and attach to fields 
and/or keys can read, compare, validate, and change the 
data values in all fields of the form. Upon entry or exit 
from any field, control functions can call up subsidiary 
forms and menus, change the active field, exit or abort 
the form, perform almost any task you can imagine 



OUR WINDOWS 
WILL OPEN DOORS 

Our windows will open doors to 
new markets for your software. 
High-performance, source-code- 
compatible versions of Windows 
for Data are now available for 
PCDOS, OS/2, XENIX, 
UNIX, and VMS. PCDOS 


versions are fully compatible with Microsoft Windows. 

No royalties. 




MONEY BACK GUARANTEE 

You owe it to yourself and your programs to try 
Windows for Data. If not satisfied, you can return it for 
a full refund. 

Prices: PCDOS $295, Source $295. OS/2 $395. 
XENIX $1295. UNIX, VMS, please call. 


Call: (802) 848-7731 ext. 21 

Telex: 510-601-4160 VCSOFT FAX 802-848-3502 



Vermont 

Creative 

Software 


21 Elm Ave. 
Richford, 
VT 05476 



























LETTERS 


smart, 32-bit communications cards; the 
super-fast video adapters; the hardware 
debuggers; and so on? 

Clearly, no manufacturer is going 
to bet his business on backing any one 
of the assorted standards, and no one 
can afford to tool up for all of them. 

If all that EISA does is put the fear 
of God into IBM so that it loosens its 
licensing procedures (which we already 
saw happening at Comdex in Las Vegas 
last November), then it will have done 
a world of good. 

Leslie Fiering 
New York, NY 

DATA FREE-FOR-ALL 

I have a comment regarding the prob¬ 
lem raised by Dr. Evan P. Provisor’s let¬ 
ter (“Free the Data Structure,” Septem¬ 
ber 1988, p. 15) on the translation of a 
database from an existing application 
with an unknown data structure into a 
new one. I faced this problem and 
found a solution that is not elegant, but 
is better than typing it all in again. 

If we call the old application A 
and the new one B, the first thing to 
do is to print out all the data in A and 
capture them on a disk just as printed. 
Various methods are available to do 
this—one simple method is to redirect 


the printer to a COM port and attach a 
second PC running any standard com¬ 
munications software instead of a 
printer. Application A thinks it is print¬ 
ing the stuff, and the PC on the COM 
port is saving it all to disk. You could 
also print the file to disk using a pro¬ 
gram that redirects printer output. 

Then, purchase a product such as 
Blaise Computing’s KeyPilot. This lets 
you feed a program from a file of key¬ 
strokes instead of the keyboard. It is 
more versatile than simple input redi¬ 
rection from DOS and can handle 
quirks such as programs that flush the 
keyboard buffer before the next input. 

Write a program to read the print 
file and reconfigure it into an appropri¬ 
ate sequence for feeding into applica¬ 
tion B. Then, use KeyPilot to feed all 
this mess into application B. 

Okay, it is untidy and requires that 
you write a program that gets used 
only once. It is bulletproof, however, 
once you have it right, and it ensures 
that no rekeying errors appear. With 
this approach, you don’t need to know 
anything about the internal data struc¬ 
ture of either application. 

Incidently, I agree fully with all the 
comments about how nice it would be 
if data structures were made available. 


I once spent several days figuring out 
how data were stored in Microsoft Mul¬ 
tiplan version 1, so I could write a rou¬ 
tine to consolidate spreadsheets. It 
worked, too—the only problem was 
that Multiplan 2 came along. The new 
version had features that the user 
wanted, and the internal data structure 
was different and more opaque. 

Ian F. Boag, Ph.D. 

Massey University 
Palmerston North, New Zealand 

A LOAD OFF HIS LAP 

I enjoyed Will Fastie’s New Directions 
column concerning Compaq’s SLT/286 
laptop computer (“Compaq’s First True 
Portable,” November 1988, p. 23). 

Unfortunately, I found one part of 
the article to be confusing. In the mid¬ 
dle of page 24, you describe a mea¬ 
surement of how heavy a laptop feels 
on a user’s lap. You define lapload as 
measured in ounces per inch. Later in 
the same paragraph, you state that the 
Compaq laptop is “1.98 ounces per 
square inch ...” and “ . . . the T3100 
at 1.4 ounces.” 

I believe you are simply describ¬ 
ing how much pressure a laptop will 
exert on a user’s lap. Pressure is usu¬ 
ally defined in terms of weight divided 



Think of the DigiCHANNEL PC/Xi 
as the cutting edge of flexibility. 

The new state-of-the-art in intelligent multi-channel communi¬ 
cations boards. 

A 12.5 MHz 80186 subsystem, featuring DigiBoard’s 
Front End Processor real-time Operating System (FEP O/S), 
works in concert with whatever operating system you’re 
using to ensure efficient I/O handling. 

Plug-in I/O Mate™ modules give you a 


choice of 8 or 16 asynchronous 
ports to make it extremely flexible. You can specify 
from 128K to 512K of RAM, plus a variety of interfaces 
such as RS-232 and RS-422. There’s even an optional 
synchronous channel. 

So if your multi-user or multi-channel applications 
call for the last word in speed, configuration flexibility and 
programmability, the new Digi¬ 
CHANNEL PC/Xi will put you at the 
cutting edge. Where you belong. 


Plugging you into tomorrow 


Call 1-800-344-4273. In Minnesota, (612) 922-8055. 
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by a surface area that comes in contact 
with a user’s lap. This measurement, in 
your case, would be in units of ounces 
per square inch, not ounces per inch 
as stated in the article. 

Thomas P. Black, manager 
Arthur Andersen & Company 
Boston, ALA 

You are absolutely correct. Ounces per 
square inch is obviously what I meant. 

I regret the error : —WF 

TO BASH, OR NOT TO BASH 

In response to Will Fastie’s comments 
on the recent MacWorld Expo in his 
November 1988 column (New Direc¬ 
tions, p. 30), I would like to tender my 
own opinion. 

First, allow me to express my bias 
by saying that I work in a PC environ¬ 
ment during the day and then return 
home to my Macintosh system by night. 
Now, quoting Mr. Fastie: 

If I had to answer the question, “What 
was the most significant trend you 
observed at MacWorld?,” I would an¬ 
swer by saying that anything—literally 
anything—that was neiv attracted big 
crowds, while the established products 
received less attention. This, in combi¬ 
nation with my other observation, con¬ 


vinces me that Macintosh lives in an 
immature market, one not quite ready 
to do corporate business. 

How narrow-minded! If I were to 
attend a PC Expo, I would do the same 
thing. Since I know what established 
products can do (that is, if I’ve done 
my job as a computer systems man¬ 
ager), why visit these booths? I need to 
know what is new so I can increase my 
productivity. Realizing your bias as the 
editorial director of a PC-oriented mag¬ 
azine, however, I can understand your 
need to do some Mac bashing to pro¬ 
tect your career and livelihood. 

Dana' V. Bales 
Ohio Edison 
Akron, Ohio 

If you look at what I have written in 
past columns, you will find that I have 
long been a supporter of Macintosh 
(for example, see ‘Mac II Attack, ” New 
Directions, June 1987, p. 9). I still am; 

I recommend the system to many who 
ask for advice, and I was instrumental 
in the decision to bring Macintosh into 
PC Tech Journal’s lab. Those asking my 
advice, however, are individuals, people 
in small businesses, or those needing 
solutions for the graphic arts. Corpo¬ 
rate America is less interested. 


The corporate customer says, 

“Here's my problem, now let me look 
for a solution. ” The Macintosh simply 
lacks too many important require¬ 
ments—such as good data manage¬ 
ment or serious connectivity solu- 
tiom—for that customer. That is not 
Mac bashing; it is the simple truth. 

Projections from numerous inde¬ 
pendent research organizations con¬ 
firm that the market for business PCs is 
about ten times bigger than the Mac 
market today; that ratio will hold for 
at least the next five years. During that 
time, the PC side of the world ivill 
catch up with Mac's graphics and ease 
of use. My own prediction is that this 
will happen quickly, within the next 
year, in fact. Will Apple and its third- 
party developers be able to catch up 
with the things that are important to 
American business? —WF 

LESS OF MEMORY 

I would like to respond to your review 
of Direct Technology’s Automator mi 
(Product Watch, Paul Firgens, Decem¬ 
ber 1988, p. 123). Although I appreci¬ 
ated the review’s concise description of 
Automator’s concept and function, I 
would like to correct and clarify some 
points made in the review. 


How to thinkof theNewDigiCHANNEL PC/Xe 
Intelligent Multi-Channel Communications Board. 



Think of the DigiCHANNEL PC/Xe as the cutting 
edge of economy. You asked for an intelligent multi-channel 
communications board to fit applications that don’t need a 
host of “extra” features, and we listened. 

An 8MHz 80186 processor gives you speed and power that 
basic boards can’t match, yet its cost 
is surprisingly.. .well... basic. You can 
choose between 4 or 8 asynchronous 
channels, and you’ll find that its 


Digi 


64K of RAM is plenty for such straight forward multi-user 
and multi-channel applications as data collection and 
office automation. 

Best of all, the DigiCHANNEL PC/Xe is engineered and 
built to the same impressive standards as our DigiCHANNEL 
PC/Xi. So, no matter how simple 
l or complex your system, you can trust 
I us to get you up and running. And keep 
- you there. 


Plugging you into tomorrow. 


See us at uniForum Booth # 2721 . Call 1-800-344-4273. In Minnesota, (612) 922-8055. 
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PERSONAL REXX 2.0 

NEW PERSONAL PROGRAMMING POWER 


Personal REXX is a powerful general- 
purpose language bringing mainframe 
command and macro language capa¬ 
bilities to the PC. Personal REXX 2.0 is 
a new, faster version that runs larger 
programs, and features: 

■ A superset of IBM CMS REXX 

■ The ability to develop powerful 
batch procedures 

■ Compatibility with IBM SAA REXX 
command language 

■ Windowing and menu support 

■ Easy prototyping 

■ The ability to interface with KEDIT™ 
text editor and HyperTerm™ commu¬ 
nication package 

Personal REXX runs on the IBM PC, AT, 
PS/2, and true compatibles using DOS 
2.0 or later. A Programmer's Journal 
review said: "Everyone who tries it 
seems to love it "Call to find out why, 
and how you can enjoy the program¬ 
ming power and the many benefits of 
Personal REXX 2.0 

Personal REXX Version 2.0 is available at 
$150. Add $3 shipping. MC, VISA, American 
Express. 



MANSHELD 

gray" 

P.O. Box 532, Storrs, CT 06268 

(203)429-8402 

KEDIT is a trademark of the Mansfield Software Group, 
Inc.; HyperTerm is a trademark of Quercus Systems; IBM 
and IBM PC, AT and PS/2 are trademarks of Infernational 
Business Machines. 
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PLUS 8 MC is a trademark of Star Gate Technologies Inc. 


You’re in good company when 3 
slide the PLUS 8 MC™ multiuser 
into your new generation PC. A lot of 
high profile companies use them to 
terminals, printers, plotters, modems, and 
other PCs to the new personal computers. 
Simple. Low cost. And it’s compatible with 
most multiuser systems. 

Find out why the major companies use 
You’ll discover that they have a good reason. 
CALL: 1-800-STAR GATE 


Star Gate Technologies, Inc. 

29300 Aurora Road • Bentley Park South 
Solon, Ohio 44139 * Telefax No. (216) 349-2056 
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The article stated that Automatons 
development package uses almost 
276KB of memory and that the runtime 
module “consumes another 84KB of 
memory before the pseudocode is in¬ 
cluded.” This statement incorrectly de¬ 
clares that the runtime interpreter uses 
a total of 360KB of RAM. 

As a matter of fact, Automatons 
runtime interpreter uses only 84KB of 
memory including the written code, 
regardless of the size of the program 
written. As I am sure you would agree, 
the difference between 360KB and 
84KB is great. This clarification might 
lead some readers to contest Mr. Fir- 
gens’s opinion that Automator “is costly 
in PC memory.” 

I would also like to clarify an addi¬ 
tional point. Although it is true that 
Automator (along with several other 
TSRs) will not run with the IBM 3270 
Workstation Control Program, it does 
drive a wide range of other IBM 3270 
emulation products, including IBM 
3270 Emulation Program versions 1.0, 
2 . 0 , 3 - 0 , and patches. 

Nadia Garber, manager 
Direct Technology 
New York, NY 

The implication that the runtime inter¬ 
preter requires more than 84KB is in¬ 
coir ect. PC Tech Journal regrets any 
confusion this may have caused. —JS 

ERRATA 

In Alan C. Wus article, “Bright Lights, 
Fast LANs” (November 1988, p. 96), the 
last sentence on page 100 should read, 
“This feature allows two frames to be 
on the network at one time . ...” On 
page 106 of the same article, two refer¬ 
ences to DME (for differential Manches¬ 
ter encoding) should have read simply 
Manchester encoding. PC Tech Journal 
regrets the errors. 


COMMENTS WELCOME 

All letters to the editor should be 
directed to Editor, PC Tech Journal, 
Suite 800, 10480 Little Patuxent Park¬ 
way, Columbia, MD 21044. Corre¬ 
spondence also can be submitted 
over MCI Mail to PCTECH. 

Although PC Tech Journal can¬ 
not publish all letters received, 
every effort is made to answer as 
many as possible. Please keep letters 
to the point, and include name, 
mailing address, and telephone 
number; when a letter is lengthy, a 
diskette is appreciated. I mfnuiiii BUI 
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This is 


Big Blue’s Token Ring 



We’d like to tell you 
what you can do with it 

Add Versitron’s fiber optic Token Ring modules and make anyone’s IEEE 802.5 
compatible Token Ring LAN safer, more reliable, more secure, easier to install and 
capable of much greater distance between workstations. That’s because all media is 
fiber optic rather than twisted pair. That means your LAN can be used in a hazardous 
atmosphere, it will be immune from noise pick-up, even from lightning, and cable 
runs can be up to 1 Km. 

You can mix one or more of our fiber optic Trunk Coupling Units (TCUs) with 
twisted pair hubs from IBM and others. Fiber optic cable runs between our TCU’s can 
be up to 1 Km. 

Each workstation is connected to our TCU over fiber optic cable with a Versitron 
Media Attachment Unit at the workstation end. When a workstation is taken offline 
or fails, the TCU hub senses the failure and bypasses that lobe, leaving the network 
operational. 

With the bandwidth 
of fiber, our Token Ring LAN 
works up to 16 Mbps without 
degradation. 

So if you’re now using or 
plan to buy a Token Ring 
LAN, let us show you what 
you can do to make it 
a better LAN. Call us 
at(800)537-2296. 


O VERSITRON 

9005-8 Junction Drive Annapolis Junction, MD 20701 (800)537-2296 (301)497-8600 FAX (301) 497-8694 
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See us at Networld— 
booth numbers 1706, 7 
and Interface booth 
number 2039. 












WHEN THEIR CUSTOMERS DEMANDED 
UNIX SYSTEM V SOLUTIONS, THESE 
INDUSTRY LEADERS CAME TO SCO 


Otandards are made, not born. 

The leading UNIX® System on three generations of PCs, SCO™ 
XENIX® System V has revolutionized the way people look at both 
the UNIX System and PCs by revealing the amazing hidden potential 
of these standard hardware platforms. 

In the process, SCO XENIX has become a true standard in UNIX 
System V software. 

And like a true standard, SCO XENIX has opened up entire new 
markets of opportunity that have never before existed for micro¬ 
processor-based computers. 

T eamed with the latest generation of 80386-based 
machines, SCO XENIX 386 allows systems created 
from the widest range of hardware choices to surpass 
the multiuser, multitasking performance of minis 
or even mainframes—at a fraction of the cost 

SCO XENIX can be found running thousands of 
XENIX- and UNIX System-based vertical applications 
on powerful business systems supporting 16, 32, 
or even more users. And on graphics workstations 
running advanced engineering and scientific 
applications. 



And, of course, on personal computers, running multiple DOS 
applications concurrendy, or networking XENK and DOS systems 
together. 

T oday, more and more end users are demanding the power 
that only UNIX System V software can bring to their standard 
hardware platforms. 

And when leading developers, resellers, and computer manufacturers 
who serve these users want to make sure they’re working with 
a partner who’s the UNIX System software leader—for now, and 
long into the future of UNIX System standards—they 
come to SCO. 

T hey know that SCO will provide them with the 
most comprehensive environment for UNIX System 
applications, technical and marketing support, 
training, and documentation in existence. 

And they know they can trust SCO UNIX System 
software to be the most complete and reliable 
anywhere in the world, because it comes from the 
most complete and reliable UNIX System software 
company in the world. 

The UNK System software leader—SCO. 



THE SANTA CRUZ OPERATION 


The UNIX System Software Leader Worldwide 

(800) 626-UNIX (626-8649) • (408) 425-7222. FAX (408) 458-4227 • TWX: 910-598-4510 scosacz • E-MAIL: ...!uunet!sco!info info@sco.COM 

UNK is a registered trademark of AT&T. SCO and the SCO logo are trademarks of The Santa Cmz Operation, Inc XENK is a registered trademark of Microsoft Corporation. g/gg 

® 1988 The Santa Cmz Operation, Inc, 400 Encinal Street, P.O. Box 1900. Santa Cruz, CA 95061 USA The Santa Cmz Operation, Ltd., Croxley Centre, Hatters Lane, Watford WD1 8YN, United Kingdom, +44 (0)923 816344, FAX +44 (0)923 817781, TELEX: 917372 scolon g 
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WILL FASTIE 


New Directions 

Paradox Made Better 

Paradox 3 • 0 takes the popular data manager to new heights. □ Also, 
Emerald Bay, QB 4.5, ink-jet printers, Above Boards, Windows on video. 



P aradox 3.0 has arrived, and al¬ 
though it does not yet include 
the Structured Query Language 
(SQL) extension, Borland’s latest data 
manager represents an important ad¬ 
vance for a product that is showing 
real signs of strength and growth in the 
market. Borland has promised SQL 
connectivity by mid-year. 

The new version of Paradox em¬ 
bodies changes in a number of areas. 
Paradox's developers have extended 
the now-famous Query-by-Example 
(QBE) facility to make it even more 
expressive; support for graphics and 
EMS 4.0 has been added; the addition 
of multitable forms and reports has 
improved the relational system; a hard 
disk is now required; and the Paradox 
Applications Language (PAL) supports 
all the new features. 

BETTER QUERIES 

The QBE facility of Paradox, from 
which much of the power of the prod¬ 
uct stems, is its most important charac¬ 
teristic. Any improvements made to 
QBE must therefore be the primary 
focus of attention. 

The most significant addition to 
QBE is a capability known as outer 
join. Paradox already supports inner 
joins, so it now becomes one of the 
few data managers to support both 
types. Most data managers support 
inner joins; when a query is made on 
two or more files, an inner join returns 
an answer table containing only those 
records for which a match was found. 

An outer join, however, can pro¬ 
duce records for the answer even if a 
match does not exist. This situation 
might arise, for example, if you wanted 
a list of the number of different prod¬ 
ucts each of your customers had pur¬ 
chased, including those customers who 
had purchased nothing. An inner join 
excludes the latter because no match is 
found in the orders table, while an 
outer join returns a record for every 


customer and simply leaves the count 
field blank as appropriate. 

An outer join is designated by the 
use of an exclamation point in the link¬ 
ing field of the Paradox query form. 
Multiple fields may be so designated. 

As with all Paradox queries, a bit of 
experimentation is often helpful to 
understand the concept, but the Para¬ 
dox developer will quickly see the 
value of this new extension. 

Another significant addition to 
QBE is the ability to perform opera¬ 
tions on sets. You thus can do a com¬ 
parison on a group of records, not just 
a single one. QBE is now able to ex¬ 
press questions such as, “Which PC 
Tech Journal readers read no other 
computer publications?” or “Which 
hardware store customers bought only 
lamps?” or “How many magazine edi¬ 
tors own exactly five television sets?” 
Using the SET key word in the leftmost 
column of the query form indicates 
which records should be placed in the 
set for comparison, while the ONLY, 
EXACTLY, EVERY, and NO key words 
are used in fields to qualify the answer. 

QBE has two other new operators 
for query forms. The OR key word is a 
simplified existing feature. Previously, 
Paradox required a separate line for 
each OR condition. Now, the phrase 


NY OR MD OR MA in the state field 
could find all PC Tech Journal readers 
in New York, Maryland, and Massachu¬ 
setts, a much more intuitive solution. 

The other new operator, AS, can 
explicitly define a name for a column 
in the answer table. By default, Paradox 
uses the table’s field names or, if the 
field is derived, creates a derivative 
name. Although this usually does not 
pose a problem for the user, it creates 
a subtle stumbling point for the Per¬ 
sonal Programmer (PPROG), Paradox’s 
application program generator, which 
previously limited the types of queries 
because of this naming problem. The 
addition of AS significantly extends the 
range of PPROG. 

FAMILY GRAPHICS 

The sexiest enhancement to Paradox is 
the addition of a complete graphics 
subsystem. In this endeavor, Paradox’s 
developers took advantage of their Bor¬ 
land family affiliation by integrating the 
graphics engine of Borland’s Quattro 
spreadsheet into Paradox. The Quattro 
engine is a solid one, with attractive 
fonts, good color and patterns, and 
strong performance. The integration 
into Paradox is clean; the user can ob¬ 
tain a graph by placing the cursor in a 
numeric data column and then press- 
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© 1988 Hayes Microcomputer Products. Inc. 


ERROR-CONTROL FOR FORCES 
BEYOND YOURCONTROL. 


The hazards faced by your high-speed data can be truly shocking. 

That's why. in addition to providing the original V-series™error-control, 
Hayes V-series 2400 and 9600 bps modems now offer error-control in either inter¬ 
national standard,V42 or X.25.* 

The V42 protocol, for point-to-point communications, automatically detects 
errors and then retransmits the data correctly. While the X.25 protocol not only 
offers error - control but also multisession access to 
value added networks with expanding applications for 
dial-up X.25 point-to-multipoint communications. 

V-series modems still provide users with data 
compression that can double throughput. And Hayes 
AutoSync for built-in synchronous communications without the added expense 
of a synchronous adapter card. 

All to give you more control. Because with a Hayes, the only error you can 
make is not buying one. 


_ V-series 

Smartmodem 9600 

0 Hayes* 


HS AA CO OH RD SO TR 


For your nearest Hayes Advanced Systems Dealer, call 800-635-1225. Hayes Microcomputer Products. Inc.. EO. Box 105203. Atlanta. GA 30348. 

*There will be a minimal charge of $50 for either an X.25 or V42 upgrade on products purchased before October 1. 1988. Products purchased on 
or after October 1. 1988 will include either standard as they become available. For details call Hayes Customer Service: 404-441-1617. 


Hayes, 
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NEW DIRECTIONS 


ing a single key. The addition of graph¬ 
ics requires printer support, so Borland 
has included an extensive set of printer 
drivers. 

The value of graphics in Paradox 
may not be immediately clear to some¬ 
one unfamiliar with the product. Para¬ 
dox is an excellent tool for statistical 
analysis because of the combination of 
QBE, a variety of numeric and statistical 
functions, and the tabular presentation 
of the data. The ability to put such data 
into graph form is extremely valuable 
to scientists, engineers, financial ana¬ 
lysts, and many others. To make 
Paradox’s graphing capabilities useful, 
Borland added the Crosstab operation 
to 3-0; it transforms normalized data 
into a form more suitable for graphing. 

Of all the enhancements to Para¬ 
dox, the new graphics feature will give 
it the biggest boost from a marketing 
perspective. 

NEW RELATIONS 

Paradox 3.0 includes several new fea¬ 
tures that allow the developer to pro¬ 
vide more functionality with less effort. 
These are the improvements that have 
the most practical application to every¬ 
day work. They are easy to explain, as 
good ideas usually are, even though 
they will have a major impact on the 
style of Paradox applications. 

Paradox now supports multitable 
forms and multitable reports. This 
means that you can display or print in¬ 
formation contained in tables other 
than the selected table. A multitable 
form can include a scrolling region, in 
which the user can scroll through 
groups of records. A multitable form 
can also establish a linkage among the 
tables, so that information presented in 
a scrolling region can be selected auto¬ 
matically, based on the specification of 
the relationship. 

Linked forms give Paradox the 
ability to perform automatic referential 
integrity, another feature that reduces 
the developer’s work load. If the value 
in the linking field of a master record 
is changed, all of the detail records will 
be changed as well. Further, the master 
record cannot be deleted until all the 
detail records have been deleted. 

Paradox still lacks one feature that 
would work nicely with multitable 
forms: the ability to display calculated 
fields in a form. The classic example of 
the benefit of multitable forms is an 
invoice (which has a single set of cus¬ 
tomer information, but can have sev¬ 
eral line items). A linked, multitable 
form allows the invoice to be dis¬ 


played; what you cannot see, however, 
is the amount of tax, the total freight 
charges, or the grand total for the in¬ 
voice. This requires the developer to 
do some extra programming in PAL. 

The price for Paradox 3.0 is $725. 
Version 2.0, which unlike 3.0 can run 
on a dual-diskette system, is still avail¬ 
able for $495. The drop in price for 
version 2.0 will appeal to price-sensi¬ 
tive buyers, so I suspect its market will 
remain for some time. Upgrades to 3.0 
cost $175 for registered users. A new 
version of the Paradox LAN Pack sup¬ 
ports five users and costs $995. 

The emphasis of Paradox’s devel¬ 
opers has always been to provide a 
data-management tool that simplifies 
many of the difficult tasks of building 
an application. That, in turn, makes the 
developer’s job easier. In this sense, 
Paradox has much in common with an 
expert system—the developer specifies 
goals in a rather abstract form and Par¬ 
adox figures out how to reach those 
goals. All of the relational enhance¬ 
ments build upon this philosophy and 
make Paradox 3.0 an even better, more 
powerful product than it was before. 

WHO OWNS EMERALD BAY? 

The many press reports of the dire 
financial straits in which Migent finds 
itself may lead some to assume that 
Emerald Bay, Wayne Ratliffs sequel to 
dBASE, is near death. (Ratliff, formerly of 
Ashton-Tate, is the inventor of dBASE.) 

Migent arranged for interviews 
during Fall Comdex to demonstrate the 
new Emerald Bay server. I took that 
opportunity to ask Ratliff the rather di¬ 
rect question, “Who owns Emerald 
Bay?’’ The answer was equally direct: 
“Ratliff Software Productions Inc. owns 
Emerald Bay.” 

Ratliffs company (RSPI) has an 
exclusive distribution agreement with 
Migent. As you might expect, if Migent 
expires, then so does the agreement. 
Ratliff assured me that even if Migent 
does bite the dust, he personally has 
adequate resources to see Emerald Bay 
through. The clear message is that 
Migent is more dependent on RSPI and 
Emerald Bay than vice versa. 

Those PC systems developers cur¬ 
rently investing their time and energies 
building applications using Eagle—the 
Emerald Bay application language—and 
the forthcoming server should take 
heart from this news. Migent is work¬ 
ing hard to recover, but the Emerald 
Bay technology is alive and well, no 
matter what the outcome. 


SMARTBASIC 

Microsoft recently began shipping a 
new version of QuickBASIC (QB), des¬ 
ignated 4.5. This edition is worth not¬ 
ing on a number of fronts. 

The first point of interest is that 
QB 4.5 represents no performance 
improvement over QB 4.0. (This may 
account for the half-increment change 
in the version number.) Microsoft com¬ 
pares the new version not with 4.0, but 
with the even older 3.0. In the past, 
language releases have attracted atten¬ 
tion primarily because of better perfor¬ 
mance, although most releases also in¬ 
corporated other improvements. 

If not performance, then what? 
Microsoft conducted some market re¬ 
search about QuickBASIC, which led to 
a number of adjustments to the prod¬ 
uct. One of the changes is the reassign¬ 
ment of the product out of Microsoft’s 
systems software group and into the 
applications division. This shift is a rec¬ 
ognition that the natural constituency 
for BASIC is broader than for systems 
products. It has long been the most 
likely first language for people who 
have decided they are going to write 
a program. 

QB 4.5 is designed to capture that 
new programmer. Whereas QB 4.0 has 
long, relatively complex menus, 4.5 
starts out with much shorter, simpler 
menus. QB 4.0’s file menu, for exam¬ 
ple, has 12 items; the new one has 5. 
The more experienced user can still 
opt for longer menus. 

The two most important additions 
to QuickBASIC are called QB Express 
and QB Advisor. QB Express is a tuto¬ 
rial for the novice programmer. The 
more significant improvement, how¬ 
ever, is QB Advisor, a hypertext-based, 
context-sensitive help system. It con¬ 
tains the entire QB manual. 

In a typical hypertext environment, 
certain key words are highlighted. The 
user can point to these explicit links to 
move to additional information related 
to either the current topic or specific 
areas of the help system—the index, 
for example. QB Advisor expands on 
this concept with implicit links, which 
allow any word in the help text being 
displayed to be the key word. 

This is a powerful concept. The 
developers at Microsoft may be able to 
guess which words should be key 
words or explicit links, but they can 
hardly anticipate the way a particular 
developer might think and, as a result, 
what additional help that developer 
might actually want after reading a help 
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screen. With implicit links, the Quick¬ 
BASIC user can decide how to navigate 
the help system. 

QB Advisor offers general-purpose 
help. The user can get help for any 
object tagged by the cursor. If the cur¬ 
sor is in a dialog box, for example, 
pressing the help key will result in ad¬ 
vice about that dialog box. Help is sim¬ 
ilarly available for all items on QB’s 
menus and for error messages. 

Perhaps the most helpful extension 
is QB Advisor’s ability to provide infor¬ 


mation about user-defined objects, such 
as variables and subroutine names. QB 
Advisor displays a lot of information 
about the item, and, most importantly, 
where to find the definition. 

Although these changes and im¬ 
provements are aimed at the less expe¬ 
rienced user, they in no way reduce 
QB’s value as a programming environ¬ 
ment for anyone needing to whip out a 
quick program. The general availability 
of BASIC over die years means that 
most of us know the language well 



PC TO MAINFRAME 
DATA INTERCHANGE 
SOLUTIONS 


Telebyte offers high performance 
PC/nine track tape systems to solve 
any interchange requirement. 

•True Start/Stop operation offers PC 
data transfer times comparable 
to hard disks. 

• Full featured software packages 
with fully integrated DOS or 
XENIX Driver interfaces. 

• PC/AT/386 subsystems available. 
•All densities 200 BPI thru 6250 BPI, 

7 and 9 track available. 

Contact us today at 
Telebyte Technology 
270 East Pulaski Road, 

Greenlawn, NY 11740 
(516)423-3232 
(800)835-3298 
TWX-510-226-0449 
FAX(516)385-8184 



enough to use it quickly and efficiently. 
Because QB is an incremental com¬ 
piler, its interactive behavior is just as 
fast as interpreted BASICA, with the 
added benefit of the excellent perfor¬ 
mance of a compiled program. 

The price for QB 4.5 remains $99. 
An upgrade from 4.0 is $25; upgrades 
from any other version are $50. For 
those using BASIC on a regular basis, 
QuickBASIC 4.5 is the version to have. 

DESK- OR BUBBLE JET? 

Two new printers based on ink-jet 
technology hit the market last year at 
approximately the same time: Hewlett- 
Packard’s DeskJet and Canon’s BJ-130 
Bubble Jet. Due to the DeskJet’s popu¬ 
larity, however, the Bubble Jet has 
quickly faded into near obscurity. 

The DeskJet is doing well for 
many sound business reasons— 
availability, good marketing, and an 
advertising blitz—but one reason 
above all others drags the buyer in: the 
difference between DeskJet and LaserJet 
output is barely noticeable. 

With the LaserJet, HP showed a 
keen sense of what the business buyer 
really wanted. Even while Apple was 
dazzling us with the PostScript-based 
LaserWriter, businesses were snapping 
up the less expensive Laseijet models 
to replace other forms of letter-quality 
printing, most notably the daisy-wheel 
printers. Lasers offered both a consis¬ 
tent output quality and a considerably 
lower noise level. This success is being 
repeated with die DeskJet. 

Like all HP output devices, the 
DeskJet is built well and conveys a feel¬ 
ing of quality and reliability. HP paid 
careful attention to its design, from the 
front panel controls to the two easily 
accessible font cartridge slots. A partic¬ 
ularly welcome control, similar to one 
originally found on Texas Instruments’ 
850 and 855 printers, is the font-select 
key, which allows users to select fonts 
manually when their software cannot 
directly control the printer. The panel 
also includes LEDs next to a menu of 
font options so the user can immedi¬ 
ately see what the selected font is; this 
good idea is carried over to the font 
cartridges as well. 

The DeskJet comes with the Cou¬ 
rier type face in medium and bold with 
pitches of 5, 10, 16.67, and 20 and 
point sizes of 6 and 12. The PC-8 char¬ 
acter set is built in and includes the 
IBM line-drawing characters. HP also 
introduced 12 external fonts with the 
DeskJet and obviously put much 
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easy 

ways to boost 
your BASIC 


PhoB, 


ROUASm 

Professional Basic 
Programming Library 



ProRi 


ROI IEFtm 

On-Line Help 
For ProBas 



Tool 


Announcing ProBas Version 3.0, now with 
over 365 assembly routines to really kick 
QuickBASIC and BASCOM into high gear. 
BYTE magazine calls ProBas a “Super¬ 
charger for QuickBASIC”. Thousands of 
programmers rely on ProBas to make their 
life easier and to enhance their programs 
with features like: 

• A 1,000 page 2 volume manual 

• Full-featured windowing 

• Screen snapshots (Text & Graphics) 

• String, array, and pointer sorts 

• Lightning-fast file I/O 

• Full mouse support 

Create dazzling screens in text mode, CGA, 
EGA, VGA or Hercules graphic modes. Save 
and restore screen snapshots to arrays, 
EMS memory or files. Full featured window¬ 
ing to meet the most demanding jobs. The 
ProBas system of virtual screens allows 
you to draw full or partial screens to 
memory, and then snap them on in an 
eyeblink. You can even create vitural 
screens far larger than the display screen. 

Sick of running out of string space? Store 
hundreds of K in numeric arrays or mega¬ 
bytes in extended or expanded memory. 
Tired of using a kludgy SHELL to DIR to 
read a directory or archive files? Scan sub¬ 
directories or .ARC files using wild-cards 
and store thousands of file names, dates, 
and times. Wish you could drag a window 
containing text or a menu around the 
screen with a mouse? It’s easy! 

ProBas gives you a complete set of 
blazingly-fast file routines. Read or write 
huge chunks of data at a clip, with file lock¬ 
ing and error handling so that you can even 
use them in subprograms. You’ll never want 
to use BASIC’s file I/O again! Sort data with 
lightning fast array and pointer sorts. 
Search files or arrays at assembly speeds. 
ProBas also has over 200 other essential 
services including handy string, date, time, 
directory and array manipulation, string, 
screen and data compression, full mouse 
support, valuable equipment and input 
routines and faster replacements for most 
BASIC commands. 

Whether you are a professional or a novice, 
ProBas will boost your BASIC in ways you 
never dreamt possible. ProBas allows pro¬ 
fessionals to save time and work and lets 
novices write professional-quality programs 
quickly and easily. After all, how much is 
a few hundred hours of your time really 
worth? 

For all versions of QuickBASIC and 
BASCOM including BASCOM 6.0 for OS/2. 

Just $135.00! 


ProRef provides pop-up help for the 
routines in ProBas and is an extension of 
the QuickBASIC programming environment. 
Find help on any routine with a few key¬ 
strokes or mouse clicks. Pop-up an ASCII 
chart, calculator, scan code module, box 
diagram, your own help information or 
almost any DOS program via a hot-key. 
Just $50.00! 


ProScREENtm 

Professional Screen 
Management System 

ProScreen is a full-featured screen gener¬ 
ator/editor that will save you more design 
and coding time than you ever thought 
possible. ProScreen treats screens like a 
word processor treats text to provide com¬ 
plete control over characters, colors, and 
placement. Design input screens with up to 
130 fields and 19 pre-defined and 2 user- 
defined masks. Use ProBas or the includ¬ 
ed BASIC/Assembler subroutines to access 
the screens. No kludgy code generators 
here! Comes with subroutine source, exten¬ 
sive on-line help, and a 285 page manual. 



ProMath is a collection of over 150 high- 
level routines that provide mathematical 
functions and operations for programmers 
who often work in mathematics, science, 
or engineering. Complex variables, real and 
complex matrices, real and complex trigo¬ 
nometric and hyperbolic functions and their 
inverses, solution of linear equations, in¬ 
tegration, differential equations, Fast 
Fourier transforms and many other useful 
routines are provided. 

For years Fortran has been the language of 
choice for scientific and engineering ap¬ 
plications, but it lacks many of the useful 
features of QuickBASIC. ProMath con¬ 
tains most of the Fortran mathematical and 
numeric functions and allows you to easily 
translate Fortran code to BASIC or write 
new programs in BASIC while retaining For¬ 
tran’s numerical prowess. 

The ProMath manual is over 200 pages 
and provides a complete description of 
each routine, including any algorithm and 
the mathematical formula the routine uses, 
shown in standard notation. For Quick¬ 
BASIC 4 and BASCOM 6 only. Just $99.00! 
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The ToolKit is a collection of assembly 
and BASIC modules that use the ProBas 
library to save you even more hours of grunt 
work. Why spend hundreds of hours re¬ 
inventing the wheel when you can just plug 
in ToolKit modules like: 

• Menu Generators 

• Fast B-tree indexing 

• Mini-editor with word-wrap 

• Patch .EXE files 

• Protected storage areas 

• Julian date routines 

The ToolKit also includes clock, calendar, 
windowing, BCD math routines and much 
more, complete with BASIC source code 
and a comprehensive manual. The ProBas 
ToolKit adds capabilities and helps con¬ 
serve your most valuable asset of all-time! 
Requires ProBas . Just $99.00! 

Pro 

TeleComm ToolKit 

The ProBas TeleComm ToolKit is a col¬ 
lection of high-level communications 
modules that you plug into your code to pro¬ 
vide popular file transfer protocols, terminal 
emulations, login scripts and baud rates up 
to 115,200 baud. You get: 

• Xmodem/Modem7/Xmodem-1 k 

• Ymodem (single and batch) 

• CRC-16 and Checksum 

• VT52, VT100, ANSI BBS etc. 

• Auto Dialer & data base 

• Documented BASIC source 

Why use clumsy SHELLS to complex 
terminal programs when you can plug 
just the communications routines you 
need into your code? Implement just 
the features and commands you want. 
Requires ProBas. Just $75.00! 

Our thirty day, money-back guarantee assures 
you the highest quality and our technical sup¬ 
port staff is always ready to help. Try our BBS 
at (301) 953-7738 or give us a call at: 

HfiMMERLY 

COMPUTER SERVICES, INC 

8008 SANDY SPRING ROAD • LAUREL, MD 20707 

(800) 343-7484 

INT’L. ORDERS: (301) 953-2191 FAX: (301) 725-8147 

Add $5.00 per item ($8.00 Canada) for shipping per order. 
Europe: $39.00 for 1 st item plus $5.00 for each additional 
item. Visa, M/C, C.O.D. (US Only) checks and approved 
POs accepted. Trademarks ProBas, ProRef, ProScreen 
ProMath: Hammerly Computer Services, Inc. Quick¬ 
BASIC, BASCOM: Microsoft Corp. 
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thought into their selection. Certain 
cartridges are a matched set; for exam¬ 
ple, G provides Helvetica in 4-, 5-, 8-, 
and 10-point proportional type, while 
H adds 6- and 12-point. The DeskJet 
also supports soft fonts, although they 
cannot be downloaded to the printer 
without a memory expansion option. 

Graphics can be printed on the 
DeskJet in four resolutions: 75, 100, 
150, or 300 dots per inch (dpi). 

What makes the DeskJet really 
stand apart from the Canon Bubble Jet 


is the blackness of the printing, which, 
combined with the 300-dpi resolution, 
makes DeskJet output look very much 
like LaserJet output. The blackness has 
one drawback, however. Large black 
regions, such as might be found on a 
graphic image, are very wet coming out 
of the printer, and the paper wrinkles 
in those areas as the ink dries. 

The DeskJet has two other weak¬ 
nesses. The water-soluble ink smears 
very easily, sometimes with no more 
than the normal skin moisture present 


• Turbo Pascal Tools for 
Powerful Multi-User Databases 

Write powerful multi-user databases faster and easier using the 
language you love - Turbo Pascal - and B-Tree Filer 5.0. Easily upgrade 
your present applications that use Borland's Database Toolbox. 

The Performance and Connections You Need 

You'll have the fastest, safest, most flexible databases 
when you use B-Tree Filer 5.0 - no rigid structure, no 
TSR hassles, no running out of files. And they're 
compatible with Novell, 3Com, MS -NET, and others. 



The Complete B-tree Tool Kit 

In over 100 Turbo 5.0 procedures you get: 

• Fixed and variable length records • Two billion 
records per database • 100 keys per index file 
' Flexible record locking • B-tree indexing with 
advanced page balancing • Fail-safe mode with journaling • Units 
for sorting, browsing, reindexing, and reorganizing • Same source 
runs on any network • Complete source code. B-Tree Filer includes 
full documentation and technical support and you pay NO royalties. 

B-Tree Filer 5.0 is only $125. (single user) 
Multi-user version with network support, only $175. 

Call toll-free for credit card orders. 

1-800-538-8157 ext 830 (1-800-672-3470 ext 830 in CA) 


Complete capabilities brochure available, call 408-438-8608 

(9 to 5 PST) or write for more information. Also from TurboPower: 

• Turbo Analyst 5.0, tune and document your programs, only $99. 

• Turbo Professional 5.0, the best general purpose library, $125. 

Satisfaction guaranteed or your money back within 30 days. 

Turbo Pascal 4.0 or 5.0 is required. Shipping and taxes prepaid 
in U.S. and Canada. Elsewhere add $15 per unit. 


TIR3 

TurboPower Software 
P.O. Box 66747 
Scotts Valley, CA 95066-0747 
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on fingers. The ink settles in with time 
and becomes less vulnerable, but it is 
by no means as permanent as some 
other printing solutions. 

The second weak spot, one that 
might not be immediately obvious to 
the buyer, is that text can be printed in 
portrait mode only. Graphics, however, 
can be printed in either portrait or 
landscape, because they are not depen¬ 
dent on the printer’s fonts. 

The DeskJet is priced at $995, but 
is heavily discounted; ads in the New 
York Times have shown street prices as 
low as $575- With pricing like that, the 
DeskJet is surely taking a large chunk 
of business away from dot-matrix print¬ 
ers, just as the LaserJet stole the market 
from the daisy wheel. 

Where does that leave the Canon 
BJ-130 Bubble Jet? Out in the cold, I’m 
afraid, although it has several redeem¬ 
ing features. Its most important advan¬ 
tage is in paper handling. The BJ-130 is 
configured like a typical dot-matrix 
printer with a platen and optional trac¬ 
tor-feed mechanism. Its wide carriage 
accepts standard 14.875-inch pin-fed 
paper, regular 8.5-by-ll-inch sheet-fed 
paper sideways, or legal-size paper in 
landscape mode. The printer has a 
built-in, cut-sheet feeder that holds 100 
sheets. The feeder guides are adjusta¬ 
ble for paper widths from 7 inches to 
just under 15 inches. 

The BJ-130 has slightly higher res¬ 
olution (360 dpi) than the DeskJet (300 
dpi), giving both graphics and text a 
marginally crisper appearance. That 
advantage is lost, however, because the 
printing is not as dense as that of the 
DeskJet; BJ-130 output appears rather 
grayish by comparison. 

The duty cycle of both machines is 
about the same. HP bases its life cycle 
of 60,000 pages on average usage (50 
pages per day, 12,000 per year). Canon 
gives the life of the print head as 100 
million characters in high-quality mode 
and 200 million in high-speed mode; 
this calculates to about the same life¬ 
span as the DeskJet, based on an aver¬ 
age of 3,000 characters per page. 

Canon is an industry leader when 
it comes to printing technology. After 
all, Canon laser engines power the two 
most popular laser printers in the 
world (HP LaserJet and Apple 
LaserWriter). Canon also is devel¬ 
oping interesting technology in the 
color bubble-jet arena. It has a pro¬ 
totype of a 200-dpi color printer that 
prints at 33 pages per minute once the 
image has been loaded (using a full- 
width print head) and has color copi- 
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ffl2400etc 

I The Next Generation in Modems 


INCREDIBLY POWERFUL 
AMAZINGLY AFFORDABLE. 
AND TOTALLY ERROR FREE. 




The 2400etc is a high performance internal modem for the 
IBM PC/XT/AT and compatible systems. It includes an ATI custom 
designed digital signal processor which allows the modem to function 
on extremely noisy lines. 


The 2400etc with MNP level 5 guarantees 100% error 
free data transfer. And, using data compression, provides throughput speeds 
above 4800bps. 


$23900 

LIST PRICE 


The 2400etc operates in MNP and non-MNP 
modes and uses automatic feature recognition to 
establish a connection at the highest mutual error 
control level and operating speed. 


Other standard features include 100% compatibility with the full standard and 
extended AT command sets. Adaptive dialing - Tone or Pulse, Automatic dial, 
redial and answer. Four communications ports 1,2,3,4. Software controlled 
speaker etc, as ATI proudly calls it. 


Imagine a modem so powerful it could deliver twice the throughput 
of a 2400bps modem. So reliable it would only send 100% error 
free data. Pick up a 2400etc and experience it. 


“Smart Idea” 


All this...and a FREE copy of Mirror II communications software. 


For use with IBM PC/XT/AT compatible systems. 



ATI is a registered trademark of ATI Technologies Inc. IBM PC/XT/AT are trademarks of 
International Business Machines. MNP is a trademark of Microcom Corporation. Mirror II is 
a trademark of Softklone Distributing Corporation. 
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ATI Technologies Inc., 3761 Victoria Park Avenue, 
Scarborough, Ontario, Canada M1W 3S2. 
Tel: (416) 756-0718 Telex: 06-966640 (ATI TOR) 
Fax: (416) 756-0720. 
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.e speed and power of a 
■'"-'•^are-assisted debugger 




Hardware-level break points 

REAL-TIME break points on memory locations, memory ranges, 
execution, I/O ports, hardware and software interrupts. More 
powerful break points than ANY software-only debugger on the 
market. Soft-ICE gives you the power of an in-circuit emulator on 
your desk. 

Break out of hung programs 

With a keystroke - no external switch necessary. Even with 
interrupts disabled. 

Breaks the 640K barrier 

Soft-ICE uses ZERO bytes of memory in the first 1MB of address 
space. This is especially useful for those subtle bugs that change 
when the starting address of your code changes. With Soft-ICE 
your code executes at the same address whether the debugger is 
loaded or not. 

Works with your favorite debugger 

Soft-ICE can be used as a stand-alone debugger or it can add its 
powerful break points to the software debugger you already use. 
You can continue to use your favorite debugger until you require 
Soft-ICE. Simply pop up the Soft-ICE window to set powerful 
real-time break points. When a break point is reached, your 
debugger will be activated. 


REASONABLE PRICE 



CodeView is a great integrated debugger, but it 
uses over 200K of conventional memory. 
MagicCV uses advanced features of the 80386 
microprocessor to load CodeView and symbols in 
extended memory. This allows MagicCV to run 
CodeView using less than 8K of conventional 
memory on your 80386 PC. 

Don’t let 640K be your limit! 

If you are closing in on the 640K limit and would 
like the power of CodeView, MagicCV is for you. 

Don’t let the debugger hide the bug! 

Even if you’re not closing in on the 640K limit, 
running CodeView with MagicCV makes your 
debugging environment much closer to the end 
user’s program environment. You can use 
CodeView to locate subtle bugs that only occur 
when there is plenty of free memory, or those 
difficult bugs that only occur when your program 
is running with a couple of TSRs loaded. 

How MagicCV works 

MagicCV uses the 80386 to create a separate 
virtual machine for CodeView. MagicCV uses 
between 4K & 8K of conventional memory as a 
bridge between the DOS environment and 
CodeView. 


Solve tough systems problems too 

Soft-ICE is ideal for debugging TSRs, interrupt handlers, self 
booting programs, DOS loadable device drivers, non-DOS 
operating systems, and debugging within DOS & BIOS. Soft-ICE 
is also great for firmware development because Soft-ICE’s break 
points work in ROM. 


How Soft-ICE Works 

Soft-ICE uses the power of the 80386 to 
surround your program in a virtual machine. 
This gives you complete control of the DOS 
environment, while Soft-ICE runs safely in 
protected mode. Soft-ICE uses 80386 
protected mode features, such as paging, I/O 
privilege level, and break point registers, to 
provide real-time hardware-level break points. 


MagicCV is easy to use 

If you are a CodeView user, you already know how 
to use MagicCV too. Just type MCV instead of 
CV; everything else is automatic. 


X NEW 


MS-WINDOWS 

VERSION 


J 


“ Soft-ICE is a product any MS-DOS 
developer serious enough to own a 
386 machine should have.” 

Dr. Dobb’s Journal —May 1988 


MagicCV 

Soft-ICE 


$199 

$386 


Buy Both and Save $86! 

CALL TODAY 
(603) 888 - 2386 
or FAX (603) 888-2465 

30 day money-back guarantee 
Visa, Master Card and AmEx accepted 

HU-MEGA TECHNOLOGIES 


P.O. BOX 7607 • NASHUA, NH 03060-7607 


Both require 80386 AT compatible or IBM PS/2 Model 80. MagicCV requires at 
least 384K of extended memory. CodeView is a trademark of Microsoft Corporation. 


MagicCV 
with Soft-ICE 

Using Soft-ICE with Code¬ 
View gives you the features 
necessary for professional 
level systems debugging. 
MagicCV and Soft-ICE can 
work in concert with Code¬ 
View to provide the most 
powerful debugging 
platform you will find 
anywhere. 
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ers that reproduce using 400-dpi 
bubble-jet engines. Canon’s color tech¬ 
nology undoubtedly will drive the 
price of fast and efficient color printing 
down to levels close to that of current 
black-and-white printing in the not-too- 
distant future. 

Unless it is worried about compet¬ 
ing with one of its biggest customers, 
Canon should read from the book of 
HP if it wants to build printers that the 
individual buyer finds compelling. 

ABOVE BOARDS EVOLVE 

Just over a year ago, I wrote about EMS 
4.0 (“The EMS Odyssey,” New Direc¬ 
tions, December 1987, p. 23). I used 
that opportunity to explain why Intel’s 
Above Board line was probably not the 
best to buy if you were interested in 
running either Quarterdeck’s DESQ- 
view or Microsoft Windows, both of 
which take advantage of the additional 
hardware support present on AST’s 
enhanced EMS (EEMS) Rampage and 
Advantage boards. 

This past fall, that situation 
changed when Intel’s Personal Com¬ 
puter Enhancement Operation (PCEO) 
took steps to improve its memory 
boards. First, the Above Board Plus (for 
the PC and AT) now has hardware sup¬ 
port, similar to that of the AST EEMS • 
boards, that allows software vendors to 
exploit EMS 4.0. This means that Intel 
and AST have reached a technical parity 
in their products and that the multi¬ 
tasking performance of DESQview and 
Windows is no longer impaired with 
Intel products. PCEO offers a $100 up¬ 
grade to its Above Board 286 custom¬ 
ers; no upgrade is available for models 
that predate the 286 version. 

PCEO also dropped all previous 
models from its line, leaving three 
boards: Above Board Plus, Above Board 
Plus I/O (with serial and parallel ports), 
and Above Board 2 Plus (for the PS/2), 
all of which support expanded mem¬ 
ory. The situation is more confusing for 
AST’s boards, some of which support 
expanded memory and some of which 
do not. Buyers are more likely to opt 
for Intel’s simpler path. 

Intel’s improvements should allow 
it to widen its lead in the market. 
Storeboard Inc., a market research firm 
in Richardson, Texas, that tracks retail 
sales through computer stores, says that 
during the last 12 months, Intel sold 
about 58,000 boards compared with 
AST’s 41,200; that is three Intel boards 
for every two AST boards sold in the 
retail channel. 


SCHOOL FOR WINDOWS 

Doing software development work 
under Microsoft Windows is no picnic, 
as most developers who are just learn¬ 
ing the environment will be glad to tell 
you whenever they are not emitting 
primal screams. Microsoft, through its 
Microsoft University, has a Windows 
Developer course, but training does 
not come cheap—$1,250 at the univer¬ 
sity in Redmond, Washington, as well as 
the associated travel costs. 

Windows is finally on the move. 
Microsoft recently counted 1.5 million 
users of Windows worldwide, growing 
at the rate of 70,000 new users per 
month. The last quarter of 1988 saw 
the announcements of 44 new Win¬ 
dows applications. That growth has 
spurred interest in the Windows Soft¬ 
ware Development Toolkit (SDK), and 
Microsoft claims that 25,000 SDKs have 
been shipped to date. More signifi¬ 
cantly, it is safe to say that nearly 
20,000 of those copies have shipped 
during the past year. 

That means there are about 25,000 
of us who probably could use a leg up, 
but not everyone can attend Microsoft 
University. Fortunately, Microsoft offers 
an alternative. 

The university now provides an 
extension in the form of a video 
course. The beautifully packaged 
course includes five VHS video tapes 
with between five and six hours of pro¬ 
gramming, a student workbook, a lab 
notebook, and four diskettes with lab 
exercises and support software. To get 
the most from the course, you need a 
copy of Windows/286 ($99) or /386 
($195), the SDK ($500), and Microsoft 
C ($450). The course itself costs $1,960. 
Additional workbooks are available at 
$210 per copy or $195 in lots of five or 
more, so training six developers would 
end up costing $2,935, or a very rea¬ 
sonable $490 per person. 

For the novice to Windows, the 
biggest problem with the SDK, no mat¬ 
ter how experienced otherwise, is get¬ 
ting over the conceptual humps. It is 
not that the message-passing architec¬ 
ture is hard to understand; what is dif¬ 
ficult is wading through the poor, pri¬ 
marily fact-based SDK documentation 
to figure out how Windows applica¬ 
tions should be put together. As I have 
so often pointed out, the classic, three- 
line C application, HELLO—the one 
that displays “Hello world”—mush¬ 
rooms to three pages in Windows and 
is enough to intimidate the bravest soul 
at the outset. 


The video course provides that 
missing conceptual help. For example, 
the lab exercises in the first section 
instruct the developer on the installa¬ 
tion of both Windows and the SDK; 
two demo programs are compiled, 
linked, and executed as verification that 
the installation has gone correctly. That 
sounds rather simple, but I have per¬ 
sonally struggled with the installation 
of the SDK and the C compiler; the 
instructions in the lab exercises are 
clear and easy to follow. 

As the course moves on, it takes 
each important area one step at a time. 
It explains the resource file (.RC), why 
the WINDOWS.H header file is so im¬ 
portant and what it contains, how the 
resource editors work, the division 
of functions between WinMain and 
WindowProc, and so on. In each case, 
the subject covered is not so broad as 
to create confusion, and each topic 
builds on previous work so that the 
important concepts begin to sink in. It 
takes about a dozen labs before the 
student compiles and runs the first 
program, which does nothing more 
than place a window on the screen. 

The final exam consists of writing 
a complete Windows application that, at 
the very least, includes a set of speci¬ 
fied capabilities; successful students will 
find that the programs they have been 
writing throughout die course will 
meet most of those requirements. 

The course really should be 
thought of as an introduction to Win¬ 
dows, rather than a full exposition. The 
approach and style of the video train¬ 
ing are compelling. It can be taken at a 
pace commensurate with the skill of 
the student, and material not clearly 
understood can be reviewed as many 
times as desired. Most of the tasks the 
student must do to complete the lab 
exercises are clearly spelled out. If the 
course is followed closely, students 
should understand Windows and the 
application development process by the 
time the work is done. 

As for the investment of time, 
Microsoft University says the course can 
be completed in 8 hours. I suspect that 
20 to 40 is more likely. 

Having the course in-house makes 
it an invaluable way to train new mem¬ 
bers of a development team. I credit 
Microsoft with a good effort here, the 
best to date in the important mission 
of creating capable Windows and Pre¬ 
sentation Manager developers. 1S SI 


Will Fastie is the editorial director and 
founding editor of PC Tech Journal. 
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Premium 386/25from AST 


SYSTEMS 

A line of 25-MHz 386 microcomputers 
has been developed by AST Research. 
Incorporating AST’s SMARTslot architec¬ 
ture, an advanced arbitrated bus archi¬ 
tecture that accommodates multiple in¬ 
telligent coprocessors, the Premium 
386/25 includes high-speed cache 
memory architecture based on Intel’s 
82385 controller and 32KB of cache 
memory. The 386/25 has a modular 
design consisting of a system board 
(which houses the ROM BIOS, diskette 
drive controller, two asynchronous se¬ 
rial ports, one parallel port, and seven 
slots) and a separate plug-in CPU card 
(which contains the 80386 chip, cache 
controller, memory, and socket for a 
math coprocessor). 

The system comes with 2MB of 
RAM, expandable to 4MB on the CPU 
card (with a system maximum of 
16MB). The Premium 386/25 features 
switchless configuration via firmware 
and software-selectable password secu¬ 
rity for keyboard, system start-up, and 
network file-server protection. Four 
Premium 386/25 models are available. 
Prices range from $6,595 for the base 
model to $11,795 for the 320MB hard¬ 
disk model. 

AST’s current Premium/386 line of 
computers will be replaced with the 
Premium 386/C line featuring an ad¬ 
vanced zero-wait-state cache-memory 
architecture and expanded-memory 
capacity. The AST Premium 386/C is 
configured with ASTEMM, an EMS 4.0- 
compatible expanded memory manager 
(EMM) utility. 1MB system with no 
hard-disk drive, $4,395; 2MB system 
with a 320MB hard-disk drive, $9,795. 

AST’s microcomputer based on In¬ 
tel’s 16-MHz 80386SX is now available. 
The Premium Workstation/386SX 
incorporates two 8/16-bit, full-length 
slots, I/O ports, and video and diskette 
controller on the system board. Perfor¬ 


mance and throughput are maximized 
by 32KB of high-speed cache memory. 
Standard features include 1MB of RAM, 
two serial ports, a bidirectional parallel 
port, integrated diskette and hard-disk 
controllers, support for an 80387SX, 
and a system-board connector for the 
optional no-slot video modules. Avail¬ 
able in five configurations, the prices 
range from $3,195 for the base system 
(with no hard disk) to $5,195 for a sys¬ 
tem with a 110MB hard-disk drive. 

AST Research Inc., 2121 Alton Avenue, 
Irvine, CA 92714-4992; 714/863-1333 

CIRCLE 303 ON READER SERVICE CARD 

A 25-MHz, 80386-based microcomputer 
has been introduced by Dell. The Dell 
System 325 comes standard with 1MB 
or 4MB of RAM (expandable to 16MB 
using a dedicated high-speed, 32-bit 
memory slot). It has an Intel 82385 



The 25-MHz Dell System 325 


cache-memory controller with 32KB of 
high-speed static RAM cache; page¬ 
mode interleaved memory architecture; 
a high-performance, 16-bit video 
adapter for VGA monitors; a socket for 
the 25-MHz Intel 80387 or 25-MHz 
Weitek 3167; a 1.2MB 5.25-inch or 
1.44MB 3.5-inch diskette drive; one par¬ 
allel and two serial ports; and eight 
AT-compatible expansion slots. 


The System 325 is available with a 
150MB or 322MB ESDI hard-disk drive 
and a VGA monochrome or color mon¬ 
itor. Prices range from $6,999, for a 
150MB system with 1MB of RAM and a 
VGA monochrome monitor, to $11,399, 
for a 322MB system with 4MB of RAM 
and a VGA color monitor. 

Dell Computer Coiporation, 9505 
Arboretum Bird., Austin, TX 78759- 
7299; 512/338-4400; 800/426-5150 

CIRCLE 302 ON READER SERVICE CARD 

A Micro Channel-compatible computer, 
the MicroFlex 7000, has been an¬ 
nounced by Advanced Logic Re¬ 
search (ALR). Designed to compete 
with IBM’s PS/2 Model 70-A21, the 
MicroFlex 7000 is a 25-MHz 80386- 
based machine. ALR’s MicroFlex 7000 
implements a 128-bit bus design and 
comes standard with 128KB of 25-ns 
static cache memory. ALR has designed 
a prefetched proprietary cache to in¬ 
crease memory performance. 

Standard features include 2MB of 
80-ns, 128-bit, page-mode RAM expand¬ 
able to 16MB on the system board; a 
16-bit VGA integrated on the system 
board, supporting an 800-by-600-pixel 
graphics resolution with CGA, EGA, 
MCGA, and VGA software mode com¬ 
patibility; five-drive capacity; and a 
1.44MB 3.5-inch diskette drive. 

Two models are available: Micro¬ 
Flex 7000-120A21 with a 120MB, 28-ms 
ESDI hard-disk drive and controller, a 
1:1 interleave, and a 16KB look-ahead 
cache; and MicroFlex 7000-300A31 that 
incorporates a high-speed 300MB, 

15-ms ESDI hard-disk drive and con¬ 
troller, 1:1 interleave, and as much as 
32KB of RAM in a look-ahead cache. 
MicroFlex 7000-120A21, $9,499; Micro¬ 
Flex 7000-300A31, $12,499. 

Also available from ALR is the 
FlexCache SX386, a microcomputer 
based on Intel’s 16-MHz 80386SX. The 
chip is placed on a CPU card that is set 
in the six-slot backplane. The Flex- 
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Microflex 7000 microcomputer from AIJi EarthStation-IIe diskless workstation 


Cache SX386 features an Intel 82385 
cache memory controller with 16KB of 
35-ns cache memory. It provides two- 
way set associative caching, transferring 
twice the amount of data into the cache 
at one time. The standard memory con¬ 
figuration includes 1MB of RAM ex¬ 
pandable to 8MB on the CPU card. 
Other standard features include a 
1.44MB 3.5-inch diskette drive, one se¬ 
rial and one parallel port, and five AT- 
compatible slots. Base price, $2,595; 
enhanced version with a 40MB 28-ms 
hard-disk drive, $3,799. 

Advanced Logic Research Inc., 9401 
Jeronimo Road, Irvine, CA 92718; 
714/581-6770; 800/444-4257 

CIRCLE 301 ON READER SERVICE CARD 


CONNECTIONS 

A software package for Microsoft OS/2 
LAN Manager that allows Novell Net¬ 
Ware users transparently to access OS/2 
LAN Manager file servers using stan¬ 
dard NetWare commands has been un¬ 
veiled by interlan The LMN Server 
offers true interoperability between 
NetWare and OS/2 LAN Manager net¬ 
works. Designed to operate with all 
OEM versions of OS/2 LAN Manager 
including 3Com’s 3+ Open, the LMN 
Server gives NetWare workstation users 
access to LAN Manager-based servers 
with no change in software or com¬ 
mand interface. LMN Server emulates 
the services provided by NetWare, in¬ 
cluding login, directory access rights, 
active connection information, and 
print spooling. It supports medium ac¬ 
cess control (MAC) drivers written to 
the Microsoft Network Driver Interface 
Specification, which allows users to 
implement controllers conforming to 
the standard. $895. 
interlan Inc., 155 Swanson Road, 
Boxborough, MA 01719; 508/263-9929; 
800/526-8255 

CIRCLE 310 ON READER SERVICE CARD 


A 286 diskless workstation contained in 
a keyboard has been created by Earth 
Computer Technologies. The Earth- 
Station-IIe uses Intel’s 12-MHz 80286, 
is expandable to 4MB of RAM, has an 
IEEE Ethernet standard interface, and 
incorporates a video adapter that is 
compatible with VGA, EGA, CGA, and 
Hercules standards. A hot-key sequence 
calls up a menu-driven setup utility, 
which configures the video mode, the 
diskless boot type, and the speed 
mode, with no switches or jumpers to 
set. Two diagnostic LEDs indicate 
proper connection. Diskless boot for 
Novell NetWare 2.0a, 2.lx, and ELS, and 
NETBIOS for all NETBIOS-compatible 
networks is included. $1,995. 

Earth Computer Technologies, 10525 
Lawson River Avenue, Fountain Valleys, 
CA 92708; 714/964-5784 

CIRCLE 312 ON READER SERVICE CARD 

Two computer display terminals have 
been released by Wyse Technology. 
The WY-212m Network Terminal has 

an Intel 12.5-MHz 80286, but no disk 
storage, and works over a LAN using 
servers to store operating systems, pro¬ 
grams, and data files. Working in Novell 



The WY-150 and Wi'-212m terminals from Wyse 


and 3Com networks, this terminal fea¬ 
tures an IBM VGA-compatible display 
that is integrated into its compact one- 
piece design. It has a socket for an op¬ 
tional Intel 80287. The unit incorpo¬ 
rates two RS-232 serial ports and a 
Centronics parallel port. The system 
board comes with 1MB of RAM. 


A general-purpose terminal, the 
WY-150, features a high refresh rate 
for a screen that is essentially flicker- 
free and an overscan display eliminates 
dark borders and provides a less clut¬ 
tered viewing area. Users have the op¬ 
tion of selecting a screen that appears 
as a paper-white page with ink-black 
lettering. WY-212m Network Terminal, 
$1,999; WY-150, $549. 

Wyse Technology>, 3571 North First 
Street, San Jose, CA 95134; 
408/433-5612; 800/438-9973 

CIRCLE 313 ON READER SERVICE CARD 

An addition to the 3270/11 family of 
emulation products, die AST-3270/ 
snagate ii, has been introduced by 
AST Research. The snagate ii is a re¬ 
mote Systems Network Architecture/ 
synchronous data link control (SNA/ 
SDLC) 3270 LAN gateway that allows as 
many as sixteen 3270 display or printer 
sessions per gateway with multiple 
gateways per LAN. Each workstation on 
the LAN may have as many as five dis¬ 
play or printer sessions. The AST-3270/ 
snagate ii shares common features of 
AST’s 3270/5250, such as multiple dis¬ 
play and printer sessions, automatic 
sign-on sessions, keyboard macros, con¬ 
figurator and emulator security, and 
AST Windows Manager. 

Gateway master polling support 
has been added to snagate ii and AST 
5250 products. Gateway master polling 
supports multiple gateways per LAN; it 
has a priority system where a desig¬ 
nated LAN workstation can use only a 
named gateway master while other 
workstations can use all available gate¬ 
way masters. $1,295. 

AST Research, Inc., 2121 Alton Avenue, 
Irvine, CA 92714-4992; 714/863-1333 

CIRCLE 309 ON READER SERVICE CARD 

A set of management utilities for Novell 
networks from Cheyenne Software 
provides a safer means of storing and 
retrieving vital network information. 


FEBRUARY 1989 


31 














The fiber-optic LaserLAN from Simple NET Systems The high-capacity lmite Model 1325 Floptical Disk Drive from Insite Peripherals 


NetBack features a file-management 
system, a safe storage of bindery and 
key file-server information, the ability 
to rebuild a server quickly, automatic 
backup of directory rights, complete 
user- and disk-status reports, and other 
management tools. NetBack can be 
used with all versions of Advanced Net¬ 
Ware 2.0 and 2.1. VaultFile, a feature 
built into NetBack, provides safe stor¬ 
age of file-server information on a hard 
disk or diskettes. VaultFile can create a 
new file server by duplicating an exist¬ 
ing server's information. $245. 

Cheyenne Software Inc., 55 Bryant 
Avenue, Rosyln, NY 11576; 
8001245-9462; 516/484-5110 

CIRCLE 332 ON READER SERVICE CARD 

A 100-Mbps, fiber-optic LAN for 286- 
and 386-based microcomputers is avail¬ 
able from Simple NET Systems. The 
high-performance, fiber distributed data 
interface (FDDI)-compatible networks, 
called LaserLAN and LaserLAN PLUS, 
are based on Advanced Micro Device’s 
supernet chip set and features a full- 
size, 16-bit adapter with 128KB of on¬ 
board packet buffer memory. Neither 
direct memory access (DMA) channels 
nor AT-bus memory space is required. 
Because the adapters are compatible 
with each other, users can implement 
both LaserLAN systems on the same 
fiber-optic ring. 

Simple NET Systems offers its pro¬ 
prietary NETBIOS-compatible operating 
system software, MicroLINK, as an op¬ 
tion, with site licenses available on re¬ 
quest. The entry-level LaserLAN system 
can transmit as far as 500 meters per 
fiber-optic segment. The LaserLAN PLUS 
transmits as far as 1,500 meters per 
fiber-optic segment. LaserLAN, $4,095 
per node; LaserLAN PLUS, $5,495 per 
node; MicroLINK, $225 per node. 

Simple NET Systems Inc., 545 West 
Lambert Road, Suite A, Brea, CA 92621; 
714/529-8850; 800/262-8010 

CIRCLE 311 ON READER SERVICE CARD 


PERIPHERALS 

A very high-capacity (VHC) flexible-disk 
drive has been introduced by Insite 
Peripherals. The Insite Model 1325 
Floptical Disk Drive features 25MB of 
unformatted (20.8MB formatted), re¬ 
movable disk storage in a 3.5-inch form 
factor. Designed to connect to and op¬ 
erate with existing SCSI host adapters, 
the 1325 Floptical Disk Drive combines 
optical and magnetic technology using 
ordinary 1.44MB 3.5-inch diskettes en¬ 
coded with optical server tracks for 
higher track density. The 1325 drive 
track density is 1,250 tracks per inch 
(tpi), with 24,145 bits per inch (bpi). 
The average seek time is 65 ms. In 
OEM quantities, $250 each. 

Insite Peripherals, 2363 Calle Del 
Mundo, Santa Clara, CA 95054; 
408/727-8484 

CIRCLE 304 ON READER SERVICE CARD 

Emulex has released a new member 
of its SCSI disk controller family. Incor¬ 
porating the Emulex SCSI Processor 
(ESP) and Merged Architecture Chips, 
the MD25 is a single-ended, SCSI-to- 



MD25 SCSI disk controller from Emulex 

ESDI disk controller that supports as 
many as four industry-standard, 5.25- 
inch disk drives and can handle SCSI 
data-transfer rates up to 4MB per sec¬ 
ond (MB/s) in asynchronous mode and 
4.8 MB/s in synchronous mode. 


The MD25 is compatible with ANSI 
X3.131-1986 for SCSI and supports the 
SCSI Common Command Set, as well 
as the disconnect and reconnect fea¬ 
tures essential in multiple-drive specifi¬ 
cations. Other SCSI features include 
support of overlapped seeks and com¬ 
mand queuing on a per logical unit 
number basis. $495. 

Emulex Corporation, 3545 Harbor 
Blvd., Costa Mesa, CA 92626; 
800/368-5393; 714/662-5600 

CIRCLE 308 ON READER SERVICE CARD 

Two members from Metheus Corpo¬ 
ration's family of Ultra Graphics Accel¬ 
erators are designed for PC-based 
graphics. The UGA 1124 and UGA 
1128 include improved drawing speed, 
additional color bit-planes, added dis¬ 
play emulation, and 3-D support. Dis¬ 
play resolution of the new controllers 
is l,024-by-768 pixels. The UGA 1128 is 
engineered for 3-D with eight bit- 
planes, permitting 256 colors to be dis¬ 
played from a standard palette of 16.7 
million. The UGA 1124 provides 16 col¬ 
ors from a palette of 4,096. Display 
emulation includes VGA, EGA, and CGA 
for applications that do not require 
high resolution. UGA 1124, $2,195; 

UGA 1128, $2,595. 

Metheus Corporation, OGC Science 
Park, 1600 N.W. Compton Drive, 
Beavenon, OR 97006-6905; 
800/638-4387; 503/690-1550 

CIRCLE 333 ON READER SERVICE CARD 

A 16-bit memory board for the IBM 
PC/AT and compatibles is available 
from Tecmar. The ClassicRAM board 
brings many of the advanced design 
concepts of Tecmar’s existing Micro- 
RAM board for the Micro Channel ar¬ 
chitecture of the IBM PS/2 to the AT 
and compatibles. The single-slot board 
provides as much as 8MB of RAM using 
1 megabit single in-line memory mod¬ 
ules (SIMMs). Built-in support will ac¬ 
commodate the future generation of 
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A utomate the critical task of 

Configuration Management — 

with easy to use and highly flexible 
tools from POLYTRON. You will 
discover why thousands of program- ^ 

mers and managers at the leading 
software, aerospace, manufacturing ' / / “_n 
and service companies use the - --_E 

POLYTRON Version Control S -;-'E = 

System (PVCS™) and Poly Make™ : . .:.iz= 

to control the revisions and ver- —zj 

sions of source code and automate ^ -y 
the rebuilding process with une- : ~~- := W 
quailed power and precision. PVCS 
and PolyMake can be used inde- . wzrzz 

pendently or together. : ; YVzr: 

H In terms of features, PVCS pro* [ •“ - c‘ ~irz 

vides everything necessary to a - * .~zzz: 

large multi-programmer project — : . „ uzz 

more than any other package ; •.. : ; 1 

reviewed .. .all aspects of opera- * - - - 

tion can be customized for specific ~~ * ". 

project needs, f f 

PC Tech Journal : g| !|||| 

Unmatched Capabilities 

• Storage &. Retrieval of Multiple 
Revisions of Source &. Binary Code 

• Maintenance of a Complete History 
of Changes 

• Source Code Access Control 

• Optional Merging of Simultaneous Changes 

• Release and Configuration Control 

• Project Activity Reports 

• Management Reports 

• Control of Separate Lines of Development (Branching) 

For Simple & Complex Projects 

Automatically rebuild and maintain simple or 
highly complex projects consisting of thousands of 
modules, multiple directories & disks, and 
geographically dispersed development locations. 

Multiple Platform Development 

If your projects are developed in a multiple 
operating system environment, or will be ported 
to run on another OS in the future, PVCS and 
PolyMake will make your job easier. The PVCS ar¬ 
chive files (logfiles) and the command interfaces 
are exactly the same across operating systems. The 
same PolyMake makefiles can run unchanged on 
the different operating systems. 

Supports ANY Language 

PVCS maintains individual archives of all project 
components in your system — source code 
modules, data files, documentation and even ob¬ 
ject code. The “source documents” can be written 
in any language or multiple languages. PolyMake 
is also language independent. 

Call About Our OEM/VAR Strategic Alliance Program 
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ii PVCS has helped 


_ . us maintain 

Tr/r: ; nearly 90 programs and utilities. 
lt *. • Without it we would not have the 

LTiLC’.’ quality of our new release of 
EEEV NetWare, ff 

=-~ :. Jonathan Richey 
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Adopt PVCS & PolyMake 

N On Existing Projects 

You can obtain the benefits of con¬ 
figuration management for your 
current project without disrupting 
development, regardless of how 
long your project has been under 
way. You can build PVCS archives 
from revisions stored in your pre¬ 
sent archives or simply adopt 
PVCS from the current date. 

PolyMake Works With PVCS 

PolyMake understands the structure of PVCS 
logfiles and is able to correctly determine the time 
and date of any module revision. This prevents un¬ 
necessary operations that occur when the date and 
time of the revision archive file itself is used as with 
other Make utilities. 

The Price AND Performance Leader 

POLYTRON products are priced on a “Per User” 
basis. The price per user decreases as you add users. 
■ MS-DOS, Macintosh MPW: Personal PVCS 
(for single programmer projects) $149 for single 
user. Corporate PVCS (has features for larger, mote 
complex projects including unlimited levels of 
“branching”) $395 for single user. Network PVCS 
(includes file locking and security features for LAN 
use) $1,284 for 5 users. PolyMake $149. Network 
PolyMake $484 for 5 users. ■ PVCS and PolyMake 
are packaged together on OS/2, Sun UNIX and 
VAX/VMS. ■ OS/2: $695 single user, $2,259 for 
5 users. ■ Sun UNIX: $795 single user. $2,584 for 
5 users. ■ VAX/VMS any model: $995 single user. 
$3,233 for 5 users. ■ Call for price quotes. 

*OS/2 & Sun UNIX versions available late 1988. 

30 Day Money Back Guarantee 

TO ORDER: 1-800-547-4000 

Ask for Dept. PTJ. Send Checks and P.O.s To: 
POLYTRON Corporation, 1700 NW 167th Place, 
Beaverton, OR 97006. FAX (503) 645-4576, 
TELEX 325800 POLYTRON 


Fast Retrieval of Revisions 

PVCS uses “reverse delta storage” which saves disk 
space and speeds retrieval of the latest versions of 
any module or an entire system. A delta is the set 
of differences between any revision and the previous 
revision. Differences are automatically detected 
and stored when programmers “check in” a file. 

A Practical Necessity for LANs 

While important for single-programmer projects, 
PVCS is absolutely essential for multiple- 
programmer projects and LAN-based development 
efforts. In a LAN environment, source code 
modules are simply too easy to change. Because any 
change to any module can have major ramifica¬ 
tions, coordinating and keeping a record of changes 
is critical. Project leaders can determine on a 
module-by-module basis, which programmers can 
access or modify source files, libraries, object code 
or other files. Levels of security can be tailored to 
meet the needs of nearly every project. PVCS 
works on all major LANs and networks, including 
networks with multiple computer types. 

The Leading Change The World’s Best Selling 
Management System Build Utility 


VAX/VMS Sun UNIX 


MS-DOS OS/2 Macintosh 


High Quality Software Since 1982 

CIRCLE NO. 144 ON READER SERVICE CARD 
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Software Developers 



The Activator - Natural Selection 
For Software Protection 


Inventor and entrepreneur 
hUR Dick Erett explains how 
"The Activator" provides 
sane protection for your in¬ 
tellectual property. 

44T n any industry, just as in nature, the 
JL process of natural selection raises one 
solution above another. Natural selection is 
the most elegant of engineers. 

In the area of software protection The 
Block has been selected by the market¬ 
place as the solution that works. Over 
500,000 packages are protected by our 
device. 


By removing protection from the 
magnetic media we remove the constraints 
that have plagued legitimate users. 

They simply attach our key to the 
parallel port and forget it. It is totally 
transparent, but the software will not run 
without it. 

A New Technology For 
Software Protection 

Our newest model, The Activator, builds 
on our current patented design, and 
establishes an unprecedented class of 
software protection. 



For the past 4 years our philosophy has 
been; ‘ You have the right and obligation to 
protect your intellectual property 

A New Ethic For Software 
Protection 

In allowing end-users unlimited copies 
of a software package and uninhibited hard 
disk and LAN operation. The Block has 
created a new ethic for software protec¬ 
tion. 



We have migrated and enhanced the 
circuitry of The Block to an ASIC (Appli¬ 
cation-Specific Integrated Circuit) 
imbedded in The Activator. 

This greatly improves speed and 
performance, while reducing overall size. 
Data protection can also be provided. 

Programmable Option 

The Activator allows the software 
developer the option to program serial 
numbers, versions, or other pertinent data 
known only to the developer, into the 
circuit, and access it from the program. 

Once you program your part of the 
chip, even we have no way to access 
your information. 

The ASIC makes emulation of the device 


virtually impossible. It also presents 
an astronomical number of access 
combinations. 

Full 100% Disclosure 

Since The Activator is protected by our 
patent we fully disclose how it works. 
Once you understand it, endless methods 
of protection become evident. 

Just as no two 
snowflakes are the 
same, no two im¬ 
plementations of 
The Activator 
are identical. 

And like the 
snowflake the 
simplicity of 

The Activator is its greatest beauty. 



We never cramp your programming style 
or ingenuity. Make it as simple or compli¬ 
cated as you desire. 


Let us help safeguard what's rightfully 
yours. Please call today for additional 
information or a demo unit. It's only 
natural to protect your sofft\>are .” 


1-800-333-0407 ext.102 

In Connecticut 203-329-8870 
Fax 203-329-7428 



oftware 

ecurity inc. 


870 High Ridge Road 
Stamford, CT 06905 


Unlimited Copies* Programmable • No Batteries • Small Size* Fast • Patented • Data Protection 
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NEC's Multisync 3D color monitor 


1590 Series Model 1598-15 hard disk from Micropolis 


4MB SIMMs. The design simplicity of 
SIMM technology allows the user to 
upgrade the memory of ClassicRAM in 
512KB or 2MB increments, using 
256KB or 1MB SIMMs. 

Built-in hardware support for 
multitasking makes the full 8MB of 
RAM available under EMS 4.0. Classic¬ 
RAM is also compatible with EMS 3.2, 
Enhanced EMS (EEMS), OS/2, Xenix, 
and Novell’s NetWare. The board can 
be configured to run at bus speeds as 
fast as 12.5 MHz with selectable wait- 
state operation. ClassicRAM features 
switchless configuration similar to 
MicroRAM’s design. MicroRAM’s op¬ 
tional snap-in serial and parallel I/O 
modules can also be used on Classic¬ 
RAM. Price is not yet available. 

Tecmar Inc., 6225 Cochran Road, 

Solon, OH 44139-3377; 800/624-8560; 
216/349-0600 

CIRCLE 334 ON READER SERVICE CARD 

Two hard-disk drives with 1.2GB stor¬ 
age capacities in a 5.25-inch form factor 
are shipping from Micropolis. The 
drives feature average seek times of 14 
ms and data-transfer rates of 20 Mbps. 
The 1510 Series Model 1518-15 is 
equipped with ESDI, and the 1590 
Series Model 1598-15 has an embed¬ 
ded high-performance SCSI. Prices are 
not yet available. 

Micropolis Corporation, 21211 Nord- 
hoff Street, Chatsworth, CA 91311; 
8181718-5117 
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The NEC MultiSync 3D, a high-resolu¬ 
tion color monitor from NEC Home 
Electronics (U.S.A.), has been an¬ 
nounced. This third generation of 
MultiSync monitors supports IBM’s 
8514/A, VGA, PGC, EGA, CGA, MDA, 
Super VGA (800-by-600 pixels), and the 
Macintosh II video card. Standard fea¬ 
tures of the MultiSync 3D monitor in¬ 
clude 14-inch diagonal screen, 13-inch 
viewing area, digital controls for 10 


preset frequencies (the monitor auto¬ 
matically identifies input signal and 
finds matching synchronous informa¬ 
tion among 10 optimized presets), and 
the ability to program 19 preset loca¬ 
tions to support nonstandard frequen¬ 
cies, l,024-by-768-pixel maximum inter¬ 
laced resolution (noninterlaced for all 
other resolutions). The MultiSync 3D 
monitor also has .28-mm dot pitch with 
horizontal frequency to 38 KHz and 
vertical frequency to 90 Hz, transistor- 
to-transistor logic (TTL), and analog 
input signal. $1,049. 

NEC Home Electronics (U.S.A.) Inc., 
1255 Michael Drive, Wood Dale, IL 
60191; 312/860-9500 

CIRCLE 305 ON READER SERVICE CARD 

A 16-bit VGA board, the SOTA VGA/16, 
has been developed by SOTA Tech¬ 
nology. The VGA/16 is hardware-regis¬ 
ter compatible with VGA as well as 
EGA, CGA, MDA, and Hercules stan¬ 
dards. Both 9-pin and 15-pin video 
connectors are standard. The VGA/16 
displays graphics in a l,024-by-768-pixel 
resolution with 16 colors, 800-by-600 



The 16-bit Sota VGA/16 


pixels with 256 colors, and 640-by-480 
pixels with 256 colors. In all modes, 
colors are chosen from a palette of 
256,000 colors. An enhanced text mode 
allows the board to display 132 col¬ 
umns of information on the screen 
with either 25 or 50 rows. By reducing 
the number of clock cycles and using a 
16-bit bus and BIOS interface, the 
SOTA VGA/16 requires half of the clock 
cycles necessary for video access on 


the IBM VGA. A connector for an op¬ 
tional InPort-compatible bus mouse is 
standard. 256KB, $445; 512KB, $595. 
SOTA Technology / Inc., 657 North 
Pastoria Avenue, Sunnyvale, CA 94086; 
408/245-3366; 800/237-1713 
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SOFTWARE DEVELOPMENT 

A set of software development tools 
that eases the task of porting Microsoft 
Windows applications to OS/2 Presenta¬ 
tion Manager has been developed by 
Micrografx. The Micrografx Win¬ 
dows Emulation Libraries is a set of 
OS/2 Presentation Manager dynamic- 
link libraries that completely duplicates 
the function calls used by Windows 
applications to interface with Windows 
system services. 

In many cases, the use of the Win¬ 
dows Emulation Libraries completely 
eliminates the need to modify any 
source code. Programs simply need to 
be relinked, with the Micrografx Win¬ 
dows Emulation Libraries added to 
their external library list. Most Win¬ 
dows applications will require minor 
source-code changes to eliminate DOS 
dependencies. 

Windows applications that are 
ported using the Windows Emulation 
Libraries automatically take advantage 
of many advanced features of Presenta¬ 
tion Manager, including multitasking, 
memory access of as much as 16MB, 
and protected-mode support. Micro¬ 
grafx will license the Libraries to other 
developers on a case-by-case basis. 
Prices vary depending on installation. 
Micrografx Inc, 1303 Arapaho, 
Richardson, TX 75081; 214/234-1769; 
800/272-3729 
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Two software development packages, 

Business C Development Tools for 

DOS machines and Commercial C 
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MINPACK1-UB and FITPACK software from McGraw-Hill 


PRO-C 1.3 from Vestronix features moving windows 


Development Tools for Unix ma¬ 
chines, are shipping from UserSoft 
Systems. Both tools work with all pop¬ 
ular compilers, including Microsoft C, 
Turbo C, Lattice C, and Advantage 
C+ + . Business C Development Tools 
consists of three products: superior, 
Structured/Access Method (S/AM), and 
screen (for DOS machines only). 

superior is designed to increase a 
C programmers I/O productivity and 
includes features such as ready-made, 
advanced matrix functions, implementa¬ 
tion and simplification of subroutines, 
and numerous conventions for data 
and image conversion and string ma¬ 
nipulation. S/AM provides unlimited 
growth for the programmer’s relational 
database system. Some features of S/AM 
include the ability to create a relational 
database or indexed file, the ability to 
create unlimited numbers of alternate 
or secondary keys with automatic man¬ 
agement of alternate key files (virtual 
tables), mainframe-type database secu¬ 
rity, high-language access for nonimage 
data, mixed data field and key length 
for storage compression, and piraq^ 
control to prevent illegal access to 
S/AM files. 

screen, a superset of and function¬ 
ally compatible with Unix’s curses, 
solves the incompatibility problem be¬ 
tween PC screen mapping and the Unix 
representation of a terminal screen. 

The product has more than 250 screen- 
and window-manipulation functions. 
Business C Development Tools (includ¬ 
ing superior, S/AM, and screen), $399. 
Commercial C Development Tools (in¬ 
cluding superior and S/AM), $499 to 
$1,999, depending on the computer. 
UserSoft Systems Ltd., 1512-409 
Granville Street, Vancouver, BC, 

Canada V6C 1T2 604/681-8872; 
800 / 663-0322 
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Vestronix has released an enhanced 
version of PRO-C, the C source code 


applications generator for DOS, QNX, 
Unix, and Xenix. Version 1.3 gives 
developers die ability to create applica¬ 
tions with moving windows, multiple 
windows, dynamically sized windows, 
scrolling regions, and subscreens. 

A dBASE hi interface enables PRO-C 
applications to access files created 
using dBASE hi. PRO-C 1.3 allows users 
to view multiple records from one or 
more data files concurrently. It has 
full-color support and a redesigned 
front end. Pro-C’s context-sensitive help 
has been enhanced to include dynami¬ 
cally resizable help windows and the 
ability to edit the help text supplied. 
Pro-C does not require a runtime envi¬ 
ronment. $495. 

Vestronix: Inc., Allen Square, 180 King 
Street South, Suite 230, Waterloo, 
Ontario, Canada, N2J 1P8; 
519/745-2700; 800/265-2682 
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A series of software packages designed 
for engineers and scientists who use 
FORTRAN for problem solving is avail¬ 
able from McGraw-Hill. The PC Sci¬ 
entific FORTRAN Mathematical Sub¬ 
routine Library Series consists of 
five packages, all containing ready-to- 
link libraries and interactive tutorials. 
minpacki-lib focuses on solving systems 
of nonlinear equations and nonlinear 
least-squares problems, fitlib is de¬ 
signed for fitting a curve or surface 
through any set of points, fftlib features 
calculations of Fast Fourier Transforms 
(FFTs), single and multidimensional. 
spargem is devoted to solving sparse sys¬ 
tems of linear equations, quadlib deals 
with solving numerical integration 
problems, minpacki-lib, fftlib, spargem, 
and quadlib. $495 each; fitlib. $695. 
McGraw-Hill Book Company, 
Professional and Reference Division, 
Engineering and Science Group, 11 W. 
19th Street, New York, NY 10011; 
212/337-5945 
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A tool to help develop applications in 
the Microsoft Windows environment 
has been announced by SofTools. 
case:W is an expert system created 
from SofTool’s specialized knowledge 
base of Windows code sets and pro¬ 
duction rules. It includes a complete 
programming environment to generate 
concise, well-structured, pretested Win¬ 
dows code. The package features a spe¬ 
cial front-end prototyping tool that pro¬ 
vides a high-level way to describe the 
application’s windows and controls. 
Using an inference engine, casew eval¬ 
uates the prototype specification, ap¬ 
plies the stored programming knowl¬ 
edge, and generates the Windows-based 
application. It automatically produces 
fully commented code and the neces¬ 
sary operating controls for any Win¬ 
dows applications, casew supports 
menu bases, pop-up menus, and dialog 
boxes. $1,495. 

SofTools Inc., One Dunwoody Park, 
Suite 130, Atlanta, GA 30338 
404/399-6236 
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Several software development products 
are available from SLR Systems. A 
linker and debugger have been added 
to the OPT family of development 
tools, optlink is a quick program 
linker that works with modules in Intel 
Object Module Format (OMF), includ¬ 
ing those generated by the standard 
SLR, IBM, and Microsoft assemblers and 
compilers, optdebug is a full-featured, 
compact, source-level debugger that 
provides the programmer with eight 
display types, optlib /2 is an object 
module librarian that can create and 
maintain master indexed files or librar¬ 
ies in the OS/2 environment, optlink/r 
is a fast program linker that works in 
the protected mode of OS/2 and gener¬ 
ates real-mode .EXE files, optasm, SLR’s 
macro assembler, has been updated to 
version 1.6 and introduces two new 
utilities to the package: olink, a pro- 
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Some Companies Make All The Right Connections. 
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For Those Who Didn’t ... There's The Smart Hue. 


The Smart Hub: 

♦ Helps you find the problem . .. fast. 

♦ Lets you disable a port at the touch 
of a button. 

♦ Includes all the features of a 
Thomas-Conrad Active Hub. 

♦ Works on any ARCNET LAN. 
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SEE US AT 


NE1W«RLD89 

FEBRUARY 28. MARCH 1-2 BOSTON 
HYNES CONVENTION CENTER 
Booth Number 1102 


Even the best-maintained ARCNET®LANs 
sometimes develop a glitch. That’s when it 
pays to have the Thomas-Conrad Smart 
Hub help locate problems on the network. 

With a Smart Hub in place, you can de¬ 
tect the culprits immediately. Or you can 
monitor each port and get a readout that 
pinpoints where the trouble is. Then you 
can instantly disable the port and repair 
the problem . . . loose cables, bad boards, 
same node IDs, whatever. You can even 
move the Smart Hub to a different location 
to test out a separate set of workstations 
kb- and interfaces. 

The ARCNET Smart Hub is avail¬ 
able in both 8 and 16 port versions 
for coax, twisted pair or fiber optic 
ports. Call Thomas-Conrad today and 
we’ll show you how the Smart Hub 
sees to it that your problem ports 
are spoken to. 


THOMA S ♦ CONRAD 

CORPORATION 


800-332-8683 


8403 Cross Park Drive, Building One/C, Austin, Texas 78754 (512) 836-1935 

ARCNET is a registered trademark of Datapoint Corporation. 
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No other application development software 

is quite this fast. 


Offices in: Atlanta, Boston, New York, San Diego, Washington, D.C., Amsterdam, Brussels, Cologne, Copenhagen, Helsinki, London, Melbourne, Montreal, Munich, Oslo, Paris, 

Reykjavik, Stockholm, Sydney, Toronto, Vienna, and Zurich. 

’DATAPRO Reports on Software, DATAPRO 70 © 1986,1987, DATAPRO RESEARCH CORPORATION tFor international orders please call for shipping and handling information. 

PROGRESS and PROGRESS FAST TRACK are registered trademarks of Progress Software Corporation, developers of advanced software technology for business and industry. The following are trademarks of the following companies: VAX, VMS and ULTRIX of 
Digital Equipment Corporation: UNIXofAT&T; MS-DOS and XENIX of Microsoft Corp.; CTOS of Convergent Technologies. Inc.: BTOS of Unisys Corporation. 
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Sure, you expect speed. But not this 
much speed. Truth is, anyone who has ever 
developed applications is surprised by 
PROGRESS. Like the developers who 
gave it the highest satisfaction rating 
among the 4GL DBMSs surveyed by 
DATAPRO* 

PROGRESS is a high-performance 4GL 
designed specifically for building, modify¬ 
ing, and customizing database applications. 
It requires less code than other 4GLs, 
it’s crash-proof, has SQL, and it’s trans¬ 
parently portable across UNIX, XENIX, 
ULTRIX, AIX, MS-DOS, VAX/VMS, 
and CTOS/BTOS, as well as LANs. 

Well, hold your horses. 


NOW PROGRESS APPLICATION 
DEVELOPMENT IS EVEN 
FASTER WITH PROGRESS 
FAST TRACK.® 

PROGRESS FAST TRACK is a menu- 
driven application builder that allows devel¬ 
opers and users to paint screens, create 
menus, generate reports and perform 
queries. Unlike other application builders, 
PROGRESS FAST TRACK provides you 
greater flexibility and control by generating 
4GL code. 

For only $951, you can test drive a copy of 
PROGRESS. And if it’s not as fast as we say 
it is, we’ll refund your money. So call today. 

And hang on tight. 


r 


Send $95t for your PROGRESS Test Drive. 
Or call: Progress Software Corporation 
5 Oak Park 
Bedford, MA 01730 

1-800-FAST 4GL 

(In Massachusetts, 
call 617-275-4500) 

FAX: 617-275-4595 
Telex: 509965 
(In Canada, call 
416-620-6766) 


^FASTEST FROM START TO 


FINIS 













Development Associates' REM8/5 debugger 


Presentation ManagerIX from HP and Microsoft 


gram linker, and odebug, a debugger. 
OPTLINK, OPTLINK/R, and OPTDEBUG, $125 
each; optlib/ 2 , $49; optasm 1.6, $125. 

SLR Systems, 1622 N. Main Street, 

Butler^, PA 16001; 4121282-0864; 
800 / 833-3061 
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A version of Microsoft OS/2 Presenta¬ 
tion Manager for Unix, Presentation 
Manager/X, is being developed jointly 
by Hewlett-Packard and Microsoft. 
The product is an extension of the 
Common X Interface (CXI), designed 
for applications portability across multi¬ 
ple operating systems. The CXI gives 
Unix systems running the X Window 
System the same appearance and be¬ 
havior as PCs running DOS with Micro¬ 
soft Windows and OS/2 with Presenta¬ 
tion Manager. Presentation Manager/X 
has application program interfaces 
(Aids) that are consistent with Presenta¬ 
tion Manager. Presentation Manager/X 
is built to coexist with X Window; be¬ 
cause X Window is the base for CXI, 
both CXI and Presentation Manager/X 
will run concurrently on the screen. 
Price is not vet available. 
Hewlett-Packard Company, Customer 
Information Center, 19310 Pruneridge 
Avenue, Cupertino, CA 95014; 
800/752-0900 
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Microsoft Corporation, 16011 N.E. 36th 
Way, Redmond, WA 98073-9717; 
206/882-8080 
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A remote debugger from Develop¬ 
ment Associates is available for the 
FUTURE86 high-level language. The 
REM86 debugger consists of a target 
monitor (written in FUTURE86) that is 
less than 2KB in size. The remaining 
part of REM86 is the host-control pro¬ 
gram, which is functionally similar (but 
extended) to FDT86, the FUTURE86 
host debugger. REM86 supports a 
patching assembler, file loading, disas¬ 


sembler, immediate execution assem¬ 
bler, high-level definition creation and 
execution, single stepping, high- and 
low-level breakpoints, symbolic debug¬ 
ging, and control. 

FUTURE86, a prerequisite for 
REM86, is an open language that allows 
the generation of free-form, compact 
programs that can be placed in ROM. 
FUTURE86 is a two-pass compiler that 
encourages structured programs and 
allows forward referencing, conditional 
compilation, module linkage, and file 
include directives. The built-in macro 
assembler supports 8086/88 and 
80186/88 instructions. REM86, $479; 
FUTURE86, $375. 

Development Associates, 1520 S. Lyon, 
Santa Ana, CA 92705; 714/835-9512 
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An enhanced version of Gold Hill 
Computers’ Common LISP for the PC 
has been released. Golden Common 
LISP (gclisp) Developer 3.1 is faster 
and smaller than previous releases and 
offers an improved graphics environ¬ 
ment. Gold Hill has improved the fol¬ 
lowing features: function swappping, to 
reduce memory requirements; input 
editing, for editing LISP expressions; 
External Program Interface (EPI), for 
interfacing to programs written in C 
under DOS; interactive debugging with 
compiled or interpreted code; and sup¬ 
port for Portable Common LOOPS. 
gclisp Developer 3.1 requires an IBM- 
compatible, 386-based computer with 
640KB of base memory and a mini¬ 
mum of 3MB of extended memory 
(5MB is recommended). $1,995. 

Available as an add-on product, the 
Gold Hill Windows graphics package 
is used to develop windows applica¬ 
tions under gclisp Developer 3.1. Gold 
Hill Windows uses EPI to interface to 
Microsoft Windows; it supports bit¬ 
mapped graphics, mouse, multiple win¬ 
dows, fonts, color, scrolling, pop-up 
menus, and command menus. In addi¬ 


tion to the gclisp Developer require¬ 
ments, Gold Hill Windows requires a 
color display adapter and monitor, 
Microsoft Windows/386 2.1 (or later), 
and 4MB of extended memory. $495. 
Gold Hill Computers Inc., 26 Lands- 
downe Street, Cambridge, MA 02139; 
800/242-5477; 617/621-3300 
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DATABASE MANAGEMENT 

WallSoft has shipped two versions of 
its applications generator and interface 
design tool, the UI Programmer 2 
(UI2)—one for professional developers 
and one for end users. The UI2 for 
developers includes a set of ready-to- 
run application templates for Ashton¬ 
Tate’s dBASE m plus and dBASE iv, Nan¬ 
tucket’s Clipper, Fox Software’s Foxbase, 
WordTech Systems’ dBXL, and Microsoft 
C, as well as a power template devel¬ 
opment environment. The UI2 for end 
users is a subset of the developer’s re¬ 
lease and includes a complete set of 
precompiled application templates for 
all compatible dBASE applications, so 
users can generate complete systems 
without programming. 

Both versions contain an editor 
that allows users to paint screens, 
menus, and reports quickly and easily. 
The editor is three-dimensional, for 
designing pop-up boxes, scrolling 
look-up windows, and multipage 
screens. UI2 for professional develop¬ 
ers, $595; UI2 for end users, $295. 
WallSoft, 233 Broadway, New York, NY 
10279; 800/233-3569 212/406-7026; 
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A multiuser version of dQUERY, an inter¬ 
active query management system using 
IBM DB2-compatible Structured Query 
Language (SQL) and query-by-example 
(QBE) for canned and ad hoc queries 
and report writing, is available from 
Quadbase Systems. Consisting of a 
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dbMAN V 5.0 from Versasoft Austek’s A28285 cache controller 


multiuser relational database engine, an 
SQL interface, a QBE interface, and a 
report writer, dQUERY/Net 2.1 allows 
users to query dBASE and Lotus 1-2-3 
files and to generate reports. It can join 
Lotus 1-2-3 and dBASE iii files transpar¬ 
ently, and it can save query results in 
dBASE hi, Lotus 1-2-3, or text file for¬ 
mats. dQUERY/Net 2.1 supports full file 
locking and sharing, and locking proto¬ 
col is handled internally. 

Quadbase Systems has also an¬ 
nounced dQUERY/Lib/Net 2.1, a set of 
routines that can be called by Microsoft 
C 5.1 and Nantucket’s Clipper (summer 
’87 version). dQUERY/Lib/Net 2.1 gives 
developers access to dQUERY’s mulituser 
relational database engine. It supports 
the record-at-a-time and host-variable 
concepts in IBM’s embedded SQL. 
dQUERY/Net 2.1, $493 for one to five 
users (a royalty-free runtime version is 
included); single-user version, $150; 
dQUERY/Lib/Net 2.1, which includes 
dQUERY/Net 2.1, $695 for one to five 
users; single-user version, $295. 
Quadbase Systems Inc., 790 Lucerne 
Drive, Suite 51, Sunnyvale, CA 94086; 
408/738-6989 
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A dBASE iii plus work-alike has been re¬ 
leased by Versasoft. Compatible with 
dBASE iii plus, dBMAJv v includes more 
than 320 extended commands and 
functions of the dBASE iii plus language. 
All database-related commands and 
functions can include an alias name 
that directs the command or function 
to the specified database. dBMAN v sup¬ 
ports password protection, data encryp¬ 
tion, and data security at field level. 
Vertical, horizontal, and pull-down 
menus can be created with a single 
command. Scrollable windows can be 
created and as many as 20 windows, 
including screen images, colors, and 
coordinates, can be pushed and 
popped. Database files in dBMAN v can 
be related to many child databases. 


dBMAN v includes a Report Writer 
feature and the Greased Lightning com 
piler that can compile and run dBASE n 
plus programs at increased speed. It 
comes with an unlimited license run¬ 
time distribution. Single-user version, 
$189.00; multiuser version for Novell 
NetWare and PC Network, $499.95. 
Versasoft Corporation, 4340 Almaden, 
Expressway, Suite 250, San Jose, CA 
95118; 408/723-9044 
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TECHNOLOGY 

The A28285, an integrated cache con¬ 
troller for 20-MHz and 25-MHz 80286 
and 80386SX-based systems, has been 
introduced by Austek Microsystems. 
The A28285 maximizes the throughput 
of these microprocessors. Key features 
are a 32KB or 64KB cache size, 20- or 
25-MHz speeds, four-way set associative 
caching, zero-wait-state reads and 
writes, a standard 286 interface, sepa¬ 
rate snoop bus for efficiently maintain¬ 
ing cache coherency, high on-chip inte¬ 
gration, least recently used (LRU) re¬ 
placement algorithm, cache clear con¬ 
trol, noncached regions defined by 
simple external hardware, and a 132- 
pin JEDEC-standard, plastic, quad flat 
pack. Price for a minimum purchase of 
10,000 units, $35 to $45 each. 

Austek Microsystems Proprietary> Inc., 
22903 Bunker Hill Lane, Suite 201, 
Santa Clara, CA 95054; 415/960-1313 
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A single-chip, 16-Mbps token-ring com¬ 
munications network processor called 
the COMMprocessor is shipping from 
Texas Instruments (TI). Like its pred¬ 
ecessor, the TI TMS380 Token-Ring 
chip set, the TMS380C16 COMM¬ 
processor maintains compatibility with 
the IBM Token-Ring Network, IEEE 
standard 802.5, and IEEE standard 
802.2. The COMMprocessor integrates 


the TMS38030 Communications Proces¬ 
sor, the TMS38020/21 Protocol Handler, 
and the TMS38030 System Interface 
chips from the original TMS 380 
Token-Ring chip set widi two very large 
scale integration (VLSI), standard-cell 
application-specific integrated circuit 
(ASIC) functions, the bus-interface unit 
(BIU), and memory-expansion unit (MEU) 
available in TI’s ASIC LAN Toolkit. 

Two other members of the first- 
generation TMS380 chip set, the TI 
TMS38051 and TMS38052 ring inter¬ 
faces, are integrated on a single chip, 
the TMS38053, an IEEE 802.5-compati¬ 
ble ring interface. The COMMprocessor 
includes the following features: frame 
sizes as large as 18,000 bytes; full 32-bit 
address; as much as 2MB of buffer 
memory; reduction of less than 10 
square inches (the space required to 
implement a full function); IBM- 
compatible token-ring adapter; and dis¬ 
sipation of less than one-fourth the 
power of three N-channel metal oxide 
semiconductor (NMOS) and two com¬ 
plimentary metal-oxide semiconductor 
(CMOS) devices that it integrates. 

TI will continue supporting the 
first-generation chip set for cost-effec¬ 
tive, 4-Mbps token-ring designs. Texas 
Instruments is providing complete de¬ 
velopment support for the COMM¬ 
processor, including a 16-Mbps token¬ 
ring design kit, evaluation adapters, and 
a technical workshop at TI’s Regional 
Technology Centers. In quantities of 
1,000: for the TMS380C16 COMM¬ 
processor, $96 each; the TMS38053 ring 
interface, $24 each. 

Texas Instruments Inc., Semiconductor 
Group SC-876, P.O. Box 809066, 

Dallas, TX 75380-9066; 800/232-3200 
ext. 700 
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The material that appears in Tech Releases 
is based on vendor-supplied information. 
These products have not been reviewed by 
the PC Tech Journal editorial staff. 
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M u l t i t as kin g Software Surprises Experts 


“I went through every multi¬ 
tasker that was made for 386 
computers, and none of them 
worked,” one user told us. 
That same person, inter¬ 
viewed in a recent customer 
survey, said “VM/386™ is one 
of the finest pieces of software 


VM/386 Breaks 
640K Barrier 

VM/386 makes your com¬ 
puter think that it has more 
than 640K of memory. In fact, 
it makes each application think 
it has its own 640K of RAM— 
which is especially useful for 
network drivers. 

That’s why one user told us 
to “Forget multitasking! It’s 
kind of handy, I admit, but 
our people don’t do big sorts 
that often. They do load up 
RAM-resident programs, until 
they run out of room. VM/386 
gets around this problem. I 
fell in love with it as soon as 
I found out it really worked.” 


I’ve ever used... it actually does 
what it’s supposed to do.” 

Apparently it isn’t easy to 
find a true multitasking prod¬ 
uct. Those who have been 
looking for some time have 
even rejected other packages. 

“We had pretty much given 



“Very Responsive” 
Users Tell Us 

Our users push their com¬ 
puters—and VM/386—pretty 
hard. So we’re dedicated to 
“being there” for them when 
questions come up. They told 
us it’s working. “The support 
is excellent,” one user said. 
“They know their stuff.” 


up on a multitasker,” another 
user told us. “We got VM/386, 
and have subjected it to every 
piece of nasty code we’re 
capable of writing. We have 
not even been able to get it to 
burp... I am impressed.” 


VM/386 Shines in 
Control Applications 

“386 machines are just blast¬ 
ing into the industrial control 
market,” one of our process 
control experts told us. He had 
considered OS/2, and had tried 
other multitasking products. 
“They crashed on us,” he says. 
Then he tried VM/386. “The 
overhead was less than 3%, 
just like they advertised,” he 
says. 

He has told other compa¬ 
nies about VM/386. “They’re 
as pleased as I am that there’s 
one that works. It’s a phenom¬ 
enal piece of software. (And) 
the support is excellent.” 


OS/2 is a trademark of IBM. 


Turn your 386 into multiple virtual 
machines, with VM/386. Contact IGC 
at 4800 Great America Pky., Santa 
Clara, CA 95054 Tel: 408-986-8373 
Toll Free: 800-458-9108 
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There are boards. 


You’ll never see an ordinary board with the name IDEA 
on it. Because if we can’t build a board with a better idea 
behind it, we won’t build it at all. 

Of the multitude of memory boards made for IBM PCs, 
ours is the only one with 16MB of memory and I/O on one 


card. Of all the PC-to-mainframe boards, ours is the only one 
with enough intelligence and memory on-board to offload 
processing from the PC. And of all the PC-to-midrange com¬ 
munication boards, ours was the first to support the original 
PC, the PS/2, and the AS/400. 



The intelligence 


IDEAssociates, Inc., 29 Dunham Road, Billerica, MA 01821, (508) 663-687? 
IDEA and IDEAssociates are registered trademarks of IDEAssociates, Inc. IBM and PS/2 are registere< 







DISCOUNT ORDER FORM 


Get PC Tech Journal delivered right to 
your door and save up to 63%. Order 
now, and you’ll also get “The Best of PC 
TECH JOURNAL” Disk. Prepared espe¬ 
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disk is overflowing with tested programs, 
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The fact is, if we can’t add value to something through 
better technology, we won’t build it. Whether it’s a board, 
chip or a terminal 

And if you think that’s an intelligent idea, give us a call at 
1-800-257-5027. 


IDEAssodates' 


to do things better. 



Telex 4979780: France, Hong Kong, Germany, United Kingdom. 

trademarks and AS/400 is a trademark of International Business Machines Corporation. 
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ILLUSTRATION • CARY HENRIE 


COVER SUITE: 
OS/2 EXTENSIONS 


The OS/2 Puzzle 



With the release ofOS/2 Extended Edition, IBM provides 
the tools to develop major corporate applications. The two newest 
parts of the puzzle, the Communications and Database Managers, 
unite mainframe concepts with PC functionality. 


DENNIS LINNELL 


O S/2 Extended Edition is IBM’s 
first attempt to make good on 
its promise to provide a stan¬ 
dardized computing environment for 
its entire product line—from micros to 
mainframes. That promise came two 
years ago in the form of Systems Appli¬ 
cation Architecture (SAA), the com¬ 
pany’s strategic plan that defines consis¬ 
tent user interfaces, programming lan¬ 
guages, communications, and database 
management. 

OS/2 Standard Edition, the much- 
debated operating system IBM and 
Microsoft unveiled in December 1987, 
provides the user interface and pro¬ 
gramming-language support. OS/2 Ex¬ 
tended Edition supplies the remaining 
two ingredients: Communications Man¬ 
ager and Database Manager. IBM re¬ 
leased Extended Edition 1.0 in July 
1988 and 1.1 in November 1988. 

Communications Manager, which 
provides file-transfer services and 3270, 
asynchronous, and LAN communica¬ 
tions, is described in detail in the sec¬ 
ond article of this month’s cover suite 
(“Cooperative Communications,” Den¬ 


nis Linnell, p. 52). The third article, 
“OS/2 Meets SQL” (Herbert A. 

Edelstein, p. 62), describes Database 
Manager, which supports data defini¬ 
tion and manipulation using a Struc¬ 
tured Query Language (SQL) compati¬ 
ble with IBM’s Database 2 (DB2) main¬ 
frame relational database manager. 

Although Extended Edition has 
communications and database facilities, 
it is not an end-user environment. 
Rather, it is a base from which to de¬ 
velop applications. It is an operating 
system like DOS—albeit, more sophis¬ 
ticated. Without applications, DOS is 
not useful to the typical end user. Ex¬ 
tended Edition is no different. Only a 
professional developer who can pro¬ 
gram in languages such as C or COBOL 
can take full advantage of its communi¬ 
cations and data-management features. 

Moreover, those accustomed to PC 
communications and database products 
will find that Extended Edition is in a 
completely different league because of 
its mainframe-style facilities. Indeed, 
developers are likely to find the envi¬ 
ronment—both its interface and func¬ 


tions—more akin to mainframe than to 
PC programming. 

Extended Edition is not for every¬ 
one. It is a tool for developing and 
running complex applications on the 
PC. It demands sophisticated hardware; 
and its many communications and data¬ 
base services require a lot of memory. 

Who, then, will be interested in 
Extended Edition? Because it is de¬ 
signed to permit PC applications to ac¬ 
cess IBM mainframes, its primary target 
group is IBM mainframe customers. 
Extended Edition operates on only 
80286- or 386-based IBM PCs (or close 
compatibles) and supports only IBM 
communications boards. Extended Edi¬ 
tion is designed in the long run to in¬ 
teract with DB2 running on the main¬ 
frame, which already supports many 
corporate applications. 

CORPORATE APPEAL 

Most corporate applications are devel¬ 
oped for the mainframe because the 
necessary resources have not been 
available on the PC. Extended Edition’s 
mandate is to change this scenario. As 
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Extended Edition provides a platform for the development and execution of applications that share the data and processing 
resources of PCs and mainframe computers. Like the System/370 environment, OS/2 Extended Edition provides languages and 
software services that allow the development of applications with minimal access to base operating-system services. 


a high-end PC platform, it provides 
developers with the memory, multitask¬ 
ing, communications, and data-manage- 
ment services needed to support com¬ 
plex corporate applications. 

Development of most corporate 
applications for the PC has never been 
practical under DOS. Because of their 
complexities, such applications are con¬ 
strained by the DOS 640KB memory 
limit. Communications functions for 
mainframe connectivity also gobble up 
storage, often leaving less than 200KB 
for applications. 

Multitasking, another key require¬ 
ment for corporate applications, has 
never been successfully implemented 
under DOS. IBM’s own DOS-based 
multitasking products, TopView and the 
3270-PC, were ill-conceived from an 
engineering standpoint and failed in 
the marketplace. 

Perhaps a more important draw¬ 
back than limited memory and lack of 
multitasking is that DOS does not have 
the functionality of mainframe applica¬ 
tion-enabling subsystems. These IBM 
mainframe packages, such as the Cus¬ 
tomer Information Control System 
(CICS), Information Management Sys¬ 
tem (IMS), or Interactive System Pro¬ 
ductivity Facility (ISPF), facilitate access 
to data and communications with ter¬ 
minal screens and keyboards. 


Despite DOS’s limitations, many 
developers, under pressure to reduce 
costs, are exploring ways to use die PC 
as an alternative to traditional main¬ 
frame computing. Some of these devel¬ 
opers have tried other operating sys¬ 
tems, but with limited success. Unix, 
for example, has the required memory 
and multitasking features, but has only 
limited facilities for communicating 
with corporate mainframes. 

OS/2, on the other hand, meets 
many of the criteria for developing 
high-end applications. It has sufficient 
addressing capacity to support complex 
systems software, as well as a large set 
of applications. Its 16MB address space 
and multitasking features accommodate 
large applications without forcing pro¬ 
grammers to use overlays or ex- 
panded-memory schemes. Presentation 
Manager, available now, and the forth¬ 
coming OS/2 Dialog Manager provide 
many important features of the main¬ 
frame application-enabling subsystems, 
such as user-interface and resource- 
management functions. Equally impor¬ 
tant, the multitasking features of OS/2 
promote efficient client-server relation¬ 
ships, the foundation of many distrib¬ 
uted computer systems. 

Extended Edition is designed to 
provide a stable, functional platform for 
corporate application development— 


first, because it conforms to SAA and, 
second, because it provides the re¬ 
quired tools and facilities. With Ex¬ 
tended Edition, IBM is promoting co¬ 
operative processing, which in this case 
consists of a two-tiered approach with 
data and processing resources shared 
by mainframes and PCs running OS/2 
(see figure 1). 

The technology of Extended Edi¬ 
tion will be immediately familiar to 
those who have worked in the IBM 
Multiple Virtual Storage (MVS) main¬ 
frame environment. Database Manager 
uses the same SQL interface as IBM’s 
mainframe DB2 or SQIVData System 
(SQI7DS) software. The OS/2 Query 
Manager is strikingly similar to the lat¬ 
est version of IBM’s mainframe Query 
Management Facility (QMF). Applica¬ 
tions written in C, COBOL, or Pascal 
can use the services of the Database 
and Query Managers directly, through 
the use of application program inter¬ 
faces (APIs). Remote Data Services, a 
planned enhancement to Database Man¬ 
ager, will allow access to data residing 
on a LAN workstation by using Com¬ 
munications Manager’s services. 

Communications Manager contains 
many important features of IBM’s Sys¬ 
tems Network Architecture (SNA), in¬ 
cluding 3270 terminal emulation, file 
transfer, server-requester programming 
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TABLE 1: Planned Upgrades for OS/2 Extended Edition 



VERSION 

1.0 

VERSION 

1.1 

FUTURE 

VERSIONS 

BASE OPERATING SYSTEM 




Multitasking 

• 

• 

• 

Large memory 

• 

• 

• 

Presentation Manager 

O 

• 

• 

Files larger than 32MB 

O 

• 

• 

Dialog Manager 

COMMUNICATIONS MANAGER 

O 

O 

• 

Asynchronous 

• 

• 

9 

3270 terminal emulation 

• 

• 

0 

File transfer 

• 

• 

• 

SRPI 

• 

• 

© 

APPC 

• 

• 

9 

Token-Ring LAN 

O 

• 

• 

PC Network 

O 

• 

O 

SNA LAN gateway 

O 

O 

0 

X.25 network 

O 

O 

0 

5250 terminal emulation 

O 

O 

0 

3270 HLLAPI 

DATABASE MANAGER 

O 

• 

0 

Relational data manager 

• 

• 

9 

Query Manager 

• 

• 

9 

SQL support for C 

• 

• 

9 

SQL support for COBOL and Pascal 

O 

• 

9 

SQL query import/export 

O 

O 

9 

Remote access services 

• = Yes 0 = No 

O 

O 

9 


Extended Edition 1.1 offers IAN connection as well as basic communications and 
data-management services; however, users will have to wait for unspecified future 
versions to provide remote database access and gateway services. 


interface (SRPI), and advanced pro- 
gram-to-program communications 
(APPC). IBM 5250 terminal emulation, 
used with midrange IBM computers, is 
planned for the future. Communica¬ 
tions Manager also supports non-SNA 
protocols, including NETBIOS and IEEE 
802.2. Asynchronous terminal emulation 
for the DEC VT-100 and IBM 3101 is 
included. IBM supplies APIs for all of 
these communications protocols. 

Aside from database query, termi¬ 
nal emulation, file transfer, and system 
administration, most Extended Edition 
functions are not available to the end 
user but are accessible only through 
APIs. These APIs are crucial because 
they provide the programming environ¬ 
ment for developing applications. This 
underscores the point that Extended 
Edition is primarily an environment for 
sophisticated programs to be used by 
large corporations. 

THE SAA CONNECTION 

Extended Edition is the first substantial 
component of SAA, which represents 
IBM’s primary strategy for cooperative 


processing (see “SAA: IBM’s Road Map 
to the Future,” Dennis Linnell, April 
1988, p. 86). The architecture covers 
three IBM computer families—the 
System/370 (including 3090, 4381, and 
9370), AS/400 (successor to System/36 
and /38), and PC and PS/2 models with 
80286s or 80386s. SAA also addresses 
three major issues in designing cooper¬ 
ative-processing applications: Common 
User Access (CUA), Common Program¬ 
ming Interface (CPI), and Common 
Communications Support (CCS). 

SAA’s CUA component defines a 
consistent user interface (such as 
OS/2’s Presentation Manager) that will 
be implemented in IBM software as 
well as a wide range of third-party 
products. CPI conforms to recognized 
industry standards in programming, 
such as C, COBOL, and SQL, allowing 
applications to be ported across three 
major IBM computer families and four 
operating systems—OS/2, OS/400, MVS, 
and VM. CCS standardizes communica¬ 
tions among nearly all IBM products 
that use popular SNA protocols. CCS 
also supports non-IBM products using 


industry standards such as IEEE 802.3 
LANs, CCITT X.23 packet switching, and 
the Open Systems Interconnection 
(OSI) reference model. 

SAA offers real benefits for both 
IBM customers and third-party applica¬ 
tions developers. The consistent user 
interface defined by CUA makes it eas¬ 
ier to learn new applications, thereby 
reducing training costs. The standard¬ 
ized programming interface facilitates 
portable applications, allowing a ven¬ 
dor to develop one software product 
and market it for several IBM computer 
environments including PCs, midrange 
computers, and mainframes. 

The combination of the program¬ 
ming interface and the common com¬ 
munications support creates the foun¬ 
dation for cooperative-processing appli¬ 
cations. SAA protects a customer’s in¬ 
vestment in software by maintaining an 
open architecture and by standardizing 
interfaces and ergonomics. 

EASY ON THE INSTALLATION 

Although Extended Edition is a com¬ 
plex system, installing it is relatively 
straightforward. Installation of the base 
operating system consists of answering 
a few questions and inserting diskettes 
as required. 

After the base operating system is 
in place, the user can install the Com¬ 
munications Manager and Database 
Manager using a single command for 
each. Both products can be installed at 
the same time as the base operating 
system or at a later date. Users are not 
likely to keep both software packages 
in their machines unless they really 
need them, because each consumes 
5MB of disk space. 

Getting Extended Edition installed 
and deriving benefit from it are two 
entirely different goals. The communi¬ 
cations sections of the Extended Edi¬ 
tion reference manuals frequently men¬ 
tion a systems administrator, and for 
good reason. Running Extended Edition 
requires a profile to define the opera¬ 
tional characteristics of most functions 
(workstation, terminal emulation, asyn¬ 
chronous, 3270, SDLC, LAN communica¬ 
tions, and file-transfer protocols). IBM 
provides some sample profiles, but 
their interpretation and use requires a 
working knowledge of the mainframe 
communications network. 

Database Manager comes with a 
useful set of default of values and a 
sample database, which allows the user 
to begin getting familiar with the sys¬ 
tem almost immediately. Users who 
know IBM’s mainframe SQL products 
will have no trouble using the package; 
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but, as on the mainframe, primary SQL 
users are programs, not users. The real 
test of Database Manager will be the 
applications developed to employ it. 

LOOKING FORWARD 

Although it is an IBM product, and IBM 
generally follows its own lead, Ex¬ 
tended Edition has some features that 
follow established computer-industry 
directions. For example, the system fa¬ 
cilitates the design of applications that 
use a client-server architecture. Ex¬ 
tended Edition’s named pipes , a Unix- 
like interprocess communications func¬ 
tion, simplifies the programming of dis¬ 
tributed applications. 

The client-server model and 
named pipes differ somewhat from 
IBM’s traditional communications phi¬ 
losophy. While not abandoning its 
cherished proprietary architectures, the 
company is positioned to be responsive 
to official standards, such as OSI, X.25, 
and integrated services digital network 
(ISDN), as well as unofficial directions 
such as named pipes. 

Extended Edition expands the PC’s 
usefulness by allowing it to work effec¬ 
tively as a communications, database, 
and applications server. Extended Edi¬ 
tion also lays the foundation for multi¬ 
tasking hosts, internetwork bridges, and 
gateways. Although these functions have 
been performed under DOS, many 
implementations are awkward and 
perform poorly. 

Even more important, Extended 
Edition provides the infrastructure for 
future use of intelligent communica¬ 
tions subsystems, in which networking 
protocols are handled by a separate, 
dedicated processor. The system even¬ 
tually could support a true multiproces¬ 
sor configuration, allowing multiple 
CPUs, each available to execute any 
task in die system. 

IBM has big plans for Extended 
Edition. As originally released, version 
1.0 has rather limited capabilities (see 
table 1). Version 1.1 adds LAN support 
to Communications Manager, plus Pre¬ 
sentation Manager (first released in 
Standard Edition 1.1) and large file 
(greater than 32MB) support. IBM has 
announced many enhancements, but 
has not specified delivery dates. 

In addition to the asynchronous 
and 3270 communications supported in 
version 1.0, Communications Manager 
1.1 supports IBM Token-Ring and PC 
Network LAN operations and a 3270 
terminal emulation API consistent with 
IBM’s Entry Emulator High-level Lan¬ 
guage Application Program Interface 
(EEHLLAPI). (See “The High Road To 


Host Connectivity,” Michael Triner, Jan¬ 
uary 1989, p. 84.) Planned enhance¬ 
ments to Communications Manager in¬ 
clude 3270 and APPC SNA communica¬ 
tions via LAN gateways, IBM 3230 ter¬ 
minal emulation, X.25 communications 
and 3270 data stream translation. 

Planned enhancements for Data¬ 
base Manager include remote data ac¬ 
cess services, SQL precompiler support 
for COBOL and Pascal, the import and 
export of SQL queries, a common pro¬ 
gramming interface for the query facil¬ 
ity, and the ability to import nondelim¬ 
ited ASCII files. Together, these features 


W» its array of current 
and plannedfeatures, it 
comes as no surprise that 
Extended Edition is fond of 
high-powered hardware. 


allow multiple network workstations to 
access a common database with data 
from non-IBM data managers. 

MORE THAN THE SUM 

Extended Edition follows IBM’s three- 
part formula for product synergy. First, 
provide an integrated product. IBM ac¬ 
complishes this by bundling mainframe 
communications features, a relational 
database, and a query facility with OS/2. 
Second, promote the product as an es¬ 
sential part of IBM architecture. In this 
case, Extended Edition is the first piece 
to adhere to the SAA master plan. 

The third ingredient of IBM’s strat¬ 
egy concerns pricing: always price the 
product below the cost of the sum of 
its parts. For customers who actually 
use all of its many functions, Extended 
Edition is a bargain. For $795, you get 
an operating system, a full-function re¬ 
lational database, and a kaleidoscope of 
communications functions. IBM offers 
aggressive discounts for customers who 
buy hundreds of copies. 

Although the software may be a 
bargain, hardware requirements are a 
completely different story. Many corpo¬ 
rate PC users already have expressed 
concern about the memory require¬ 
ments of OS/2 Standard Edition. IBM 
has used a classic strategic weapon for 
Extended Edition: if you have to ask 
how much memory it needs, you can’t 
afford it. Like its user interfaces, Ex¬ 
tended Edition’s hardware require¬ 


ments are closer to the mainframe 
world than a low-cost PC configuration. 

With its array of current and 
planned features, it comes as no sur¬ 
prise that Extended Edition is fond of 
high-powered hardware. Although ad¬ 
vertised to run on the IBM PC/AT, 
XT/286, and PS/2 models with 286 or 
386 microprocessors, 3MB of RAM, and 
a 20MB hard disk, in practice the mini¬ 
mum system is a PS/2 Model 50Z with 
4MB of RAM and a 30MB hard disk. 
Most developers will prefer even 
more—a PS/2 Model 70 or 80. 

Like all OS/2 configurations, Ex¬ 
tended Edition is hardware specific and 
not likely to work on most compatibles 
(although PC Tech Journal's tests indi¬ 
cate that it works on the Compaq Desk- 
pro 386). In fact, the use of non-IBM 
communications boards is not sup¬ 
ported even in IBM PCs. 

If you are a true-blue corporate 
customer, these heavy-duty hardware 
requirements may not matter. Although 
other vendors are likely to offer attrac¬ 
tive alternatives to the database por¬ 
tions of the product, many users, par¬ 
ticularly those who have IBM commu¬ 
nications boards, will prefer IBM’s 
communications software. Who else, 
besides IBM, really understands SNA? 

Will Extended Edition exceed the 
sum of its parts? Will it foster the de¬ 
velopment of corporate applications on 
PCs? The answer to the second ques¬ 
tion is likely to be yes. The answer to 
the first is a little more difficult. 

Third-party vendors are going full- 
speed ahead with data manager and 
communications products for OS/2 that 
will likely perform as well as or better 
than those offered by IBM in Extended 
Edition. Moreover, Extended Edition is 
not yet a complete product. Its list of 
planned enhancements is nearly as 
long as its list of supported features. 
Nonetheless, it is the most complete 
package available now, and the most 
complete system likely to be available 
from any single vendor. irmimnuBHl 

IBM Corporation 

900 King Street 

Rye Brook, NY 10573 

800/426-2468; 800/447-4700for 

nearest dealer 

OS/2 Extended Edition 1.1 $795 
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COVER SUITE: 
OS/2 EXTENSIONS 



Communicating with the mainframe is essential for successful 
corporate applications on the PC. The OS/2 Communications 
Manager is IBM’s first step toward that goal. 


DENNIS LINNELL 


0 S/2’s Communications Manager 
sets the foundation for develop¬ 
ing sophisticated applications 
that perform cooperative processing 
between the PC and IBM’s System/370 
mainframe. It, along with Database 
Manager (also reviewed in this issue, 
“OS/2 Meets SQL,” Herbert A. 

Edelstein, p. 62), are components of 
OS/2 Extended Edition. As the charter 
member of IBM’s Systems Application 
Architecture (SAA), Extended Edition 
represents a solid step toward develop¬ 
ing and running complex business ap¬ 
plications on the PS/2. 

Extended Edition is a work in 
progress, however. It is not the final 
answer to every organization’s coopera¬ 
tive processing needs, but, then, IBM 
products seldom live up to their poten¬ 
tial in the first release; they typically 
require a few years before reaching 
maturity. 

IBM chose to develop the Commu¬ 
nications Manager component of Ex¬ 
tended Edition itself—rather than rely¬ 
ing on Microsoft or another party—in 
an effort to maintain control of its 
wide-area network architecture, while 
gaining a toehold in the competitive 
microcomputer systems software mar¬ 


ket. Communications Manager is avail¬ 
able only from IBM. 

Extended Edition 1.0’s Communi¬ 
cations Manager, the version reviewed 
here, provides only basic telecommuni¬ 
cations services for OS/2. Its services 
include terminal emulation, file trans¬ 
fer, client-server relationships, and 
peer-to-peer program,conversations. It 
also supports IBM features including 
the 3270 data stream, server-requester 
programming interface (SRPI), ad¬ 
vanced program-to-program communi¬ 
cations (APPC), and asynchronous com¬ 
munications. 

Extended Edition version 1.1 adds 
Token-Ring and IBM PC Network sup¬ 
port to Communications Manager as 
well as cosmetic changes to the user 
interface. IBM has announced a long 
list of planned enhancements, but has 
not committed itself to any time sched¬ 
ule for many of them. Planned en¬ 
hancements include 3250 terminal 
emulation, LAN gateway, and CCITTX.25 
packet-switching network support. 

All of these functions are already 
available under DOS. What is new, 
then, about Communications Manager? 
Aside from packaging and integration, 
Communications Manager benefits from 


OS/2’s advanced features. Communica¬ 
tions features in OS/2 are more accessi¬ 
ble and better defined than in DOS. In 
OS/2, IBM provides consistent sets of 
application program interfaces (APIs) 
for each of the major communications 
protocols. Like the other OS/2 APIs, 
Communications Manager APIs can be 
called directly from any application. 
Because OS/2 provides a 16MB address 
space, larger applications are possible. 
Thus, the amount of memory available 
to an application is not constrained by 
the presence of the communications 
software as it is in DOS. 

These improvements incur a price 
in terms of hardware. The communica¬ 
tions software alone requires more 
than 5MB of hard-disk space. The OS/2 
base operating system, including DOS 
compatibility, requires about 2MB of 
RAM. The Communications Manager 
base, which is continuously resident, 
needs about 200KB of RAM. Each con¬ 
current function (such as APPC, 3270 
emulation, asynchronous terminal emu¬ 
lation, and file transfer) requires an 
additional 300 to 400KB. Thus, with 
three concurrent communications func¬ 
tions, the operating system alone re¬ 
quires 3.4MB. On top of this, add the 
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Database Manager and Query Manager 
(another 2MB) and 1MB of application 
code. Reserve some memory for disk¬ 
caching software, which will be neces¬ 
sary to speed up I/O.. The end result is 
that 8MB of RAM fills up very quickly. 

Small applications require a mini¬ 
mum of 4MB of memory. In OS/2, run¬ 
ning out of memory is not the catastro¬ 
phe it is in DOS. OS/2’s virtual mem¬ 
ory architecture allows the sum of the 
memory requirements of applications 
to exceed the total installed RAM. When 
this occurs, the system swaps segments 
between RAM and the hard disk. With 
OS/2, the good news is that you can 
run the application, even though it is 
bigger than your machine. The bad 
news is that it might run quite slowly. 
For many communications applications, 
slow execution is not acceptable and 
ample memory is essential. 

Certainly, few, if any, major corpo¬ 
rations are implementing OS/2 on 
every desktop today. DOS still offers 
the right size and functionality for the 
majority of its current users. OS/2’s ar¬ 
chitecture, however, is nearly ideal for 
applications acting as servers, especially 
those performing communications. Cli¬ 
ent applications could run under DOS 


on a LAN and communicate with a 
server that is running under OS/2. In 
turn, the server communicates with the 
mainframe. In the short term, this is 
the most practical scenario for using 
Communications Manager. 

SIMPLY SERIAL 

The PC inspired a strong interest in 
asynchronous communications within 
the IBM world. Unlike previous IBM 
products, the PC had a good asynchro¬ 
nous implementation that was relatively 
easy to program. Many third-party ven¬ 
dors developed PC asynchronous termi¬ 
nal emulators, such as DCA’s Crosstalk, 
Hayes’s Smartcom, and Datastorm’s pro- 
comm plus. Users immediately de¬ 
manded better asynchronous connectiv¬ 
ity to IBM mainframes. IBM fulfilled 
this need primarily through synchro- 
nous-to-asynchronous protocol convert¬ 
ers such as the 3708 and 7171. By the 
mid-1980s, IBM had substantially im¬ 
proved its support of asynchronous 
communications. 

The Communications Manager 
asynchronous implementation is struc¬ 
tured into two parts: the Asynchronous 
Communications Device Interface 
(ACDI) and ASCII Terminal Emulation. 


Any program that wants to use serial 
ports in the OS/2 multitasking environ¬ 
ment can use the ACDI API. In effect, 
the API creates an asynchronous com¬ 
munications subsystem, which executes 
as an OS/2 process. This subsystem in¬ 
teracts with the serial ports through the 
operating system and ensures that in¬ 
terrupts are handled and data are buf¬ 
fered on behalf of the applications. 

ACDI contains command verbs that 
permit the user to send and receive 
data through serial ports as well as to 
set the bit rate, word length, and flow- 
control parameters (see table 1). Thus, 
developers can write applications that 
use asynchronous protocols without 
having detailed knowledge of the un¬ 
derlying hardware. The applications can 
be written in C, Pascal, or assembly 
language. ACDI also insulates the devel¬ 
oper from changes in the operating 
system, hardware, and device drivers. 

Because ACDI is an extension of 
the operating system, several applica¬ 
tions can access it simultaneously. Al¬ 
though applications cannot share a sin¬ 
gle communications port, an applica¬ 
tion can temporarily relinquish control 
of the port—while waiting, for exam¬ 
ple, for a host computer to call back. 
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TABLE 1: ACDI Application Program Interface Verbs 


VERB 

DESCRIPTION 

ComClose 

Closes specified communications device. 

ComDef Input 

Defines input buffer and input mode. 

ComDefOutputBuff 

Defines application output buffer. 

ComDisconnect 

Disconnects asynchronous communications connection. 

ComDrainOutput 

Blocks thread until transmit buffer is emptied. 

ComFlushlnput 

Clears the application input buffer. 

ComFlushOutput 

Clears the application output buffer. 

ComGetLinelnfo 

Returns RS-232 signal status. 

ComOpen 

Opens communications device for art application. 

ComReadBlock 

Reads block of data and frees block from previous read. 

ComReadCharString 

Reads character string and frees memory from previous read. 

ComReadEvent 

Enables the communications event queue. 

ComRetBitRate 

Returns bit rate for which die hardware is programmed. 

ComRetErrorCharSub 

Returns current error substitution character and mode. 

ComRetFlowChar 

Returns XON/XOFF characters used for flow control. 

ComRetFlowMode 

Indicates whether automatic flow control is enabled. 

ComRetFlowThresh 

Returns flow control threshold levels for input buffer. 

ComRetLineCtrl 

Returns current values for stop bits, parity, and data bits. 

ComRetTimeout 

Returns timeout values for read/write verbs. 

ComSendBreak 

Sends break signal for user-specified duration. 

ComSetBitRate 

Sets hardware bit rate. 

ComSetErrorCharSub 

Sets error substitution character and mode. 

ComSetFlowChar 

Sets flow control (XON/XOFF) characters. 

ComSetFlowMode 

Turns flow control on or off. 

ComSetFlowThresh 

Sets flow control threshold for application input buffer. 

ComSetLineCtrl 

Sets stop bits, parity, and data bits in hardware. 

ComSetTimeout 

Sets timeout values for read/write verbs. 

ComStartTrans 

Starts transmitting data from the output buffer. 

ComStopTrans 

Stops transmitting data. 

ComTransImm 

Sends the specified character immediately. 

ComUnblockThread 

Unblocks the specified thread, if it is currently blocked. 

ComWriteCharString 

Writes data from the application output buffer. 


The user controls asynchronous communications functions using the ACDI API; high-level languages, such as C, can call the 
functions. Communications Manager has no scripting or interpretive languages, a serious limitation for many users. 


ACDI supports concurrent use of three 
ports on the PS/2. 

The Communications Manager’s 
ASCII Terminal Emulation component 
uses ACDI services to make the work¬ 
station act like an IBM 3101 Model 20 
or a DEC VT-100 terminal. It communi¬ 
cates via an asynchronous link, which 
the user can switch, lease, or directly 
attach, and is compatible with 1984 
CCITT V.24/V.28 (equivalent to RS-232). 
It works with a variety of modems, in¬ 
cluding those using the Hayes AT and 
CCITT W25-bis command sets. 

Although multiple asynchronous 
sessions are possible, only one ASCII 
terminal emulation can be active at a 
time. Terminal emulation file transfers 
use the same OS/2 screen group. 
Hence, the system does not accept si¬ 
multaneous asynchronous file transfers. 
Three types of asynchronous file trans¬ 
fers are possible: send ASCII text, 
XMODEM, and IBM-host file transfer. 


The Send ASCII Text File function 
simply sends the contents of a file to 
the remote system—for example, for 
uploading a document to an electronic 
mail system such as MCI Mail. The user 
establishes a connection with the re¬ 
mote system, selects the “send ASCII 
text file” function from the terminal 
operations menu, and specifies the file 
name. The system displays the file 
name during transmission. The Data 
Capture function receives files. 

XMODEM seldom is used to com¬ 
municate with IBM mainframes but is a 
frequently used protocol for transfer¬ 
ring files between PCs. The user initi¬ 
ates XMODEM transfers from the main 
menu of Communications Manager. 

The protocol transfers files to or from 
any other computer that supports the 
protocol, whether it is a non-IBM sys¬ 
tem or another system running Com¬ 
munications Manager. The other system 
must be running a compatible file- 


transfer program at the time the trans¬ 
mission is requested. 

Communications Manager supports 
the 3270-PC INDSFILE file-transfer pro¬ 
tocol. Though used primarily in con¬ 
junction with 3270 terminal emulation, 
it can be used with 3101 emulation and 
a suitable protocol converter. INDIFILE 
is compatible with both MVS/TSO and 
VM/CMS operating systems and re¬ 
quires the host to run the IBM 3270-PC 
File Transfer Program. The user initi¬ 
ates file transfer from the OS/2 com¬ 
mand line with the SEND or RECEIVE 
command. These commands are nearly 
identical to those used by the IBM 
3270 emulators under DOS. 

MAINLY MAINFRAMES 

The IBM 3270 terminal family is ubiq¬ 
uitous within the IBM mainframe 
world. PC emulation of 3270 display 
terminals and printers has been com¬ 
monplace for about five years. IBM and 
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FIGURE 1: Communications Services Hierarchy 



Communications Manager permits users and applications to access networks with¬ 
out interacting with communications adapters. Version 1.1 supports LAN as well 
as asynchronous, 3270-DFT, and SDLC communications. 


many competitors offer 3270 connectiv¬ 
ity products with a wide range of func¬ 
tions and configurations. Communica¬ 
tions Manager contains the OS/2 equiv¬ 
alent of IBM’s DOS-based 3270 emula¬ 
tors. The DOS-based emulators include 
the IBM PC 3270 Emulation version 3.0, 
3270 Workstation Program version 1.1, 
and 3270 Emulation Program Entry 
Level version 1.2. 

The 3270 product line contains 
display terminals and printers that are 
connected to cluster controllers. Com¬ 
munications Manager emulates the 
most common 3270 display terminal 
models: 3178 model 2, 3278 models 2 
through 3, and 3279 models S2A and 
S2B. These terminals typically are con¬ 
nected to either an IBM 3174 or 3274 
cluster controller. The 3174 is the 
newer and more powerful model. 

The cluster controllers are con¬ 
nected directly to System/370 main¬ 
frames via I/O channels or via a net¬ 
work to a communications controller 
(or front-end processor) such as an 
IBM 3720, 3725, or 3745. The connec¬ 
tion from the cluster controller to the 
communications controller typically is a 
data link using synchronous data link 
control (SDLC) protocols, but it also 
could be a packet data network using 
both CCITT X.25 and Systems Network 
Architecture (SNA) protocols. 

Cluster controllers connect to ter¬ 
minals either directly through cables or 
through an IBM Token-Ring LAN. The 
wiring for the direct connection varies, 
but often uses coaxial cable or the IBM 
cabling system. Two interfaces exist for 
this connection: Control Unit Terminal 
(CUT) mode, which is used with dumb 
terminals, and Distributed Function 
Terminal (DFT) mode, which allows 
five concurrent sessions to run on a 
single cable. 

The 3270 data stream defines the 
data and commands for controlling and 
formatting information on IBM 3270 
display terminals and printers. It offers 
two levels of functionality: base data 
stream, which defines simple screen 
formatting, and extended data stream, 
which offers seven colors and extended 
highlighting. Communications Manager 
supports both base and extended data 
streams. In an SNA network, 3270 dis¬ 
play terminals use logical unit (LU) 
type 2 session protocols. 

Communications Manager supports 
three types of 3270 connections (see 
figure 1). Because it is so commonly 
used already, the most popular proba¬ 
bly will turn out to be a direct cable 
connecting the workstation to a cluster 
controller. This controller may be a 


3174 or 3274 connected to the host by 
either an I/O channel or a data link. In 
this configuration, the cluster controller 
need not support SNA, and thus may 
be binary synchronous (bisynchronous) 
or channel-attached. The connection 
between the workstation and the clus¬ 
ter controller operates in DFT mode, 
thereby allowing multiple concurrent 
sessions. 

Alternatively, Communications 
Manager emulates an SNA cluster con¬ 
troller and connects to the host via an 
SDLC link and synchronous modems. 

In this case, the workstation acts as a 
combined cluster controller and termi¬ 
nal. In SNA terminology, the worksta¬ 
tion is called a type 2 node, or physical 
unit (PU) type 2. With this configura¬ 
tion, a single SDLC link can carry five 
sessions. Moreover, a single worksta¬ 
tion can support one SDLC link plus 
one direct DFT connection simultane¬ 


ously, thus allowing 10 sessions to run 
concurrently. 

In Extended Edition version 1.1, 
Communications Manager connects 
through the LAN to a Token-Ring 
adapter of a 3174, 3720, 3725, or 3745 
controller or an IBM 9370 computer. 
Each of these machines acts as a gate¬ 
way from the Token-Ring LAN to the 
SNA wide area network. The LAN can 
support five concurrent sessions per 
workstation. This configuration has the 
potential for very good performance 
because of the high-speed communica¬ 
tions possible over a LAN. 

A future version of Communica¬ 
tions Manager will act as a gateway be¬ 
tween a LAN and the host system. PS/2s 
running OS/2 Extended Edition will 
communicate across the LAN to the 
gateway; the gateway will communicate 
with the host using SNA/SDLC or SNA/ 
X.25 protocols. The functions of the 
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gateway essentially will be transparent 
to the user at the workstation. This 
gateway will support both 3270 (LU 2) 
and APPC (LU 6.2) sessions. 

Anyone who has ever used any of 
IBM’s 3270 emulators will immediately 
understand the usefulness of the key¬ 
board remapping feature of Communi¬ 
cations Manager’s 3270 emulator, which 
redefines the default keyboard layout 
in the 3270 session. This facility allows 
key swapping, key disabling, and as¬ 
signment of a string of keystrokes to a 
single key. The user can define multi¬ 
ple keyboard profiles, but only one can 
be active at a time and it applies to all 
active 3270 sessions. Typing with IBM’s 
default keyboard mapping is more 
challenging than playing a Liszt sonata 
on the piano. It gives new meaning to 
the term “chord.” A user is almost obli¬ 
gated to redefine the keyboard, but no 
one standard redefinition works for 
everyone. 

Communications Manager per¬ 
forms several other 3270 functions, in¬ 
cluding file transfer and Emulator 
High-level Language API (EHLLAPI). The 
user can initiate file transfer in two 
ways: from the OS/2 command line 
using the SEND and RECEIVE com¬ 
mands or from the Communications 
Manager main menu. The user can cre¬ 
ate a file-transfer profile during Com¬ 
munications Manager installation or at 
the time of transmission. The profile 
specifies options such as ASCII/EBCDIC 
translation, code pages on the host and 
PC, the name of the file-transfer pro¬ 
gram, file attributes, and disk-space al¬ 
locations on the host. 

EHLLAPI, provided in Communica¬ 
tions Manager 1.1, permits applications 
to control an active 3270 session. In 
effect, EHLLAPI substitutes a program 
for a human terminal operator in order 
to simplify the interaction between the 
end user and a host-based application. 
The EHLLAPI interface is compatible 
with Entry Emulator HLLAPI (EEHLLAPI), 
which is used in the PC 3270 Emulator 
Program, Entry Level, version 1.2 (see 
“The High Road to Host Connectivity,” 
Michael Triner, January 1989, p. 84). 

PEER TO PEER 

Unlike 3270 protocols, which define 
communications between terminals and 
mainframe hosts, APPC governs peer- 
to-peer communications between coop¬ 
erative programs, whether running on 
mainframes, minis, or micros. APPC fa¬ 
cilitates communications between coop¬ 
erating programs using SNA LU 6.2 
protocols. APPC defines a set of verbs 
that enables conversations between 


pairs of applications. It is a single ar¬ 
chitecture that spans the entire IBM 
spectrum from PCs to the largest 
System/370 mainframes, allowing com¬ 
munications between programs located 
on any machine in the network. APPC 
is the foundation for developing so¬ 
phisticated cooperative-processing ap¬ 
plications. 

LU 6.2 is available in all systems 
supporting SAA and thus is highly stra¬ 
tegic for IBM. It is the communications 
base for electronic mail, distributed 
database, and advanced printing func¬ 
tions. Under DOS, APPC/PC provides 
LU 6.2; on System/370 mainframes, 

Anyone who has ever used 
IBM’s 3270 emulators will 
immediately understand the 
usefulness of the keyboard 
remappingfeature. 



CICS and VTAM version 3.2 support the 
protocol under MVS, and APPC/VM and 
Transparent Systems Access Facility 
(TSAF) support it under VM. Although 
available on many non-IBM computer 
systems and supported in many operat¬ 
ing system environments, few applica¬ 
tions now use APPC directly. 

APPC supports a variety of data 
links, including SDLC, X.25, and the 
Token-Ring LAN. The protocol is de¬ 
signed to use network resources effi¬ 
ciently, permit programming in high- 
level languages, and insulate the appli¬ 
cation from the technical details of the 
network. Unlike other SNA session pro¬ 
tocols, APPC has a standardized inter¬ 
face, called'the protocol boundary, 
which is designed to be consistent 
across IBM product lines. 

APPC has two styles of conversa¬ 
tions: basic and mapped. Basic conver¬ 
sations have access to the full set of LU 
6.2 features and are used by privileged 
programs written in low-level lan¬ 
guages. Basic conversations exchange 
data records directly, without transla¬ 
tion or mapping. Mapped conversations 
are intended for programs written in 
higher-level languages; they hide some 
of the details of the protocol and en¬ 
sure that the programs comply with 
certain protocol rules. Mapped conver¬ 
sations exchange information using the 
General Data Stream (GDS), which 
maps the data from one format to an¬ 


other—conversion from ASCII to 
EBCDIC, for example. 

SNA node type 2.1, also called 
low-entry networking (LEN), supports 
peer-to-peer communications. Directly 
connected type 2.1 nodes can establish 
multiple and parallel SNA sessions. 
Thus, applications residing in different 
LEN nodes can communicate directly 
using LU 6.2 or other SNA session pro¬ 
tocols. Until recently, type 2.1 nodes 
have been treated as type 2 nodes in 
mainframe SNA networks. Beginning 
with VTAM version 3.2, LEN nodes can 
operate in a peer-to-peer mode in 
large networks. 

Both APPC and LEN are included 
in Communications Manager. The oper¬ 
ation of LEN is transparent to the de¬ 
veloper, but APPC has an elaborate API, 
which can be used by programs written 
in C, Pascal, and assembly language. 

The APPC implementation in Communi¬ 
cations Manager is greatly improved 
over DOS’s APPC/PC. In DOS, a devel¬ 
oper has to build a parameter block 
and issue an INT 68H, which is unnatu¬ 
ral in high-level languages. In OS/2, 
APPC verbs are issued using a standard 
API call, passing the address of the pa¬ 
rameter block. 

Under APPC/PC, the developer 
must construct an application subsys¬ 
tem that performs extensive communi¬ 
cations management functions. In Com¬ 
munications Manager, this function is 
handled by the OS/2 base operating 
system. Details related to the node con¬ 
figuration are no longer embedded in 
the application; Communications Man¬ 
ager menus, for example, handle phys¬ 
ical-unit definition. Moreover, user exits 
included in APPC/PC are no longer 
available. Hence, migration from 
APPC/PC to Communications Manager 
might require substantial changes in 
applications. Fortunately, APPC/PC is 
not widely used. 

In a future version, Communica¬ 
tions Manager will provide a gateway 
function that will allow APPC sessions 
to pass transparently from LANs though 
the SNA wide area network to System/ 
370 hosts. This is the same gateway that 
will support 3270 protocols. This miss¬ 
ing piece is essential for the develop¬ 
ment of cooperative-processing applica¬ 
tions running on both OS/2-based serv¬ 
ers and workstations. 

SERVER SERVICE 

A considerably simpler protocol than 
APPC, SRPI also provides connectivity 
between programs running on different 
machines. SRPI’s focus is much nar¬ 
rower than APPC’s, in several respects. 
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Our new MASM 5.1 gives 
ym two things jouAe never had 
in a macro assembler. 


MS OS/2 and spare time. 



DATA 
! DATA 

SEGMENT 

ENDS 

WORD PUBUC DATA' 


DGROUP 

GROUP 

DATA 


_TEXT 

SEGMENT 

WORD PUBUC 'CODE' 



ASSUME 

PUBLIC 

CS: TEXT, DS DGROUP,SS' DGROUP 
jShiitNsum 

_S hi ft Ns urn 

PROC 

NEAR 



push 

mov 

bp 

bp.sp 

. setup stack frame with... 


sub 

?x 2 

. one local variable [bp-2] | 


push 

. save CXused during routine 


mov 

WORD PTR [bp-21,0 

. clear local variable 


mov 

Cx.WORD PTR [bp+4J 

. fetch number of sums ; 

Sumlp: 

mov 

Ax.[BP+6] 


shl 

odd 

loop 

Ax.d 

WORD PTR [bp-21.ox 

Sumlp 

. double value bi ax. cl times 


mov 

Ax. WORD PTR [bp-2) 

; return value in ax j 


pop 

mov 

CX 

sp.bp 

; restore cx 

i ShiftNsum 

: Itext 

pop 

ret 

endp 

ends 

end 

bp 

. restore stack and return 


The old way: slow, cumbersome coding. 



The new way: time off for good behavior. 


As a professional programmer you know how 
fast MASM subroutines make your programs 
run. But youVe also had to pay the price of cum¬ 
bersome coding. 

WithMicrosoft® Macro Assembler version 5.1, 
you get ease and speed. Starting with our Mixed 
Language Programming Guide that teaches you 
how to call MASM subroutines from your high- 


level programs. TothePROCdirectivethatmakes 
it as easy to pass parameters to an assembler 
subroutine as it is in high-level languages. Plus 
you get our easy-to-use “fill-in-the-blanks” tem¬ 
plate programs. 

In addition to MS-DOS® support, MASM 5.1 
has full MS® OS/2 support that lets you do things 
like break the 640K barrier, create multithreaded 
applications and Dynamic Link libraries. And 
you get a complete set of high-octane development 
tools that lets you work faster under both environ¬ 
ments. As well as 
the reconfigurable 
Microsoft Editor, a 
high-speed linker and 
new incremental 
linker for MS OS/2. 

And the renowned 
Microsoft CodeView® 
window-oriented 
source-level debugger 
that lets you blaze 
through debugging. 

For the details, 
check the techbox. For 
more information, call 
(800) 541-1261, Dept. 

117. And learn how 
today’s new Microsoft 
MASM is so fast and 
easy it comes with the 
following offer. 

The night off. 

Microsoft * 

© 1988 Microsoft Corporation. Microsoft, the Microsoft logo, MS, MS-DOS and CodeView are 
registered trademarks of Microsoft Corporation. 


Microsoft Macro Assembler 
Version 5.1 for 
MS OS/2 and MS-DOS 

Mixed-Language Programming Support and 

Documentation 

• Mixed-Language Programming Guide with step- 
by-step examples. 

• MASM templates for interfacing to BASIC, C, 
FORTRAN, and Pascal. 

• Sample macros for interfacing for DOS and OS/2 
systems. NEW! 

• Simplified segment directives make writing 
MASM subroutines easy. 

• Comprehensive instruction set reference with 
examples. 

• Programmer’s Guide - complete guide to MASM 
features and instruction set. 

Macro Assembler for MS OS/2 and MS-DOS 

• Full MS OS/2 support to break the 640K barrier. 
NEW! 

• Supports the 80386 and 80387 instruction set. 

• Assembles 25-40% faster than MASM 4.0. 

• Have labels local to a procedure. NEW! 

• Declare stack based local variables within a pro¬ 
cedure. NEW! 

• OS/2 systems incremental linker - up to 20 times 
faster than a full link. NEW! 

Microsoft CodeView’ Window-Oriented Debugger 

and Microsoft Editor 

• Full OS/2 systems support. NEW! 

• Debug MASM code using original source code 
with your comments. 

• Interactively view structures and chase linked 
lists. NEW! 

• Take advantage of the 80386. 

• Set dynamic breakpoints, watch variables, 
memory, registers and flags. 

• MS OS/2 and MS-DOS reconfigurable pro¬ 
grammer’s editor. NEW! 





COMMUNICATIONS MANAGER 


TABLE 2: Extended Edition Documentation 


ORDER NUMBER 

PUBLICATION 

90X7447 

IBM OS/2 Extended Edition, Getting Started 

90X7446 

IBM OS/2 Extended Edition, User’s Guide 

90X7452 

IBM OS/2 Extended Edition, User’s Reference 

90X7946 

IBM OS/2 Extended Edition, Problem Determination Guide 

90X7947 

IBM OS/2 Extended Edition, ACDI Programming Reference 

90X7950 

IBM OS/2 Extended Edition, APPC Programming Reference 

90X7949 

IBM OS/2 Extended Edition, ECF Server-Requester Programming Reference 

90X7951 

IBM OS/2 Extended Edition, Problem Determination for Communications 

GC26-4341 

IBM Systems Application Architecture Overview 

SC26-4351 

IBM SAA Common User Access Panel Design and User Interaction 

SC26-4362 

IBM SAA: Writing Applications, A Design Guide 

SC26-4399 

IBM SAA Common Programming Interface Communications Reference 

GC30-3073 

SNA Technical Overview 

GA27-3136 

IBM Systems Network Architecture Formats 

SC30-3269 

SNA Formats and Protocols, Architecture Logic for LU 6.2 

SC30-3422 

SNA Formats and Protocols, Architecture Logic for type 2.1 nodes 

G320-0369 

CICS/VS 3270-PC File Transfer Program (information about IND$FILE) 


Extended Edition developers need a variety of manuals; only the first three listed above are included with the operating sys¬ 
tem. Users of Extended Edition applications do not need manuals describing the SAA and SNA communications architectures. 


First, it supports only the PC and 
System/370 MVS/TSO and VM/CMS envi¬ 
ronments. Second, SRPI has fewer fea¬ 
tures than APPC—for example, it sup¬ 
ports only two verbs (SEND_REQUEST 
and SEND_REPLY). Finally, SRPI sub¬ 
scribes to the server-client model, with 
the restriction that mainframe applica¬ 
tions must be servers, and PC applica¬ 
tions must be clients. 

The SRPI protocol is part of a 
larger family of IBM resource-sharing 
and data-exchange services, called the 
Enhanced Connectivity Facilities (ECF). 
ECF, which contains a set of IBM-devel¬ 
oped requesters for the PC and servers 
for the mainframe, facilitates IBM Data¬ 
base 2 (DB2) and Structured Query 
Language/Data System (SQL/DS) data 
access from the PC, data conversion to 
several popular PC formats (such as 
virtual disk, file, and printer), file trans¬ 
fer, and execution of mainframe host 
commands from the PC. 

Under DOS, IBM includes SRPI in 
the IBM 3270 Emulation Program ver¬ 
sion 3 or the 3270-PC Control Program 
version 3. On the mainframe, IBM pro¬ 
vides SRPI in MVS TSO/E release 3 or 
VM/SP release 4. 

As implemented in Communica¬ 
tions Manager, SRPI allows an OS/2 
application to act as a requester. The 
user issues, requests through the 
SEND_REQUEST verb, which is nearly 
identical to the current DOS imple¬ 
mentation. The existing SRPI software 
in TSO/E and VM/SP is compatible with 
the OS/2 SRPI. 


Any OS/2 application may call 
SRPI. The application specifies a server 
name, which is used by the operating 
system to route the request to the ap¬ 
propriate 3270 session. This routing is 
defined in advance by one of Commu¬ 
nications Manager’s profiles. Before 
using SRPI, the user must establish a 
link to the CMS or TSO server program 
using a 3270 session, which cannot be 
used for any other purpose while SRPI 
is active. As an extension of the operat¬ 
ing system, SRPI is available to multiple 
applications concurrently. Because each 
3270 session can handle only one call 
at a time, Communications Manager 
queues and services additional callers 
sequentially. 

Although SRPI currently uses the 
3270 data stream, IBM has announced 
it intends to use SNA LU 6.2 as a trans¬ 
port mechanism for SRPI in the future. 
This will be much cleaner from an ar¬ 
chitectural perspective and may sim¬ 
plify the design of cooperative applica¬ 
tions. SRPI, however, cannot provide 
the full power of APPC’s verb sets and 
is supported only on the PC and 
System/370. 

COMPLEX CONFIGURATIONS 

Extended Edition’s menu-driven setup 
program is quite straightforward and is 
divided into three separate processes: 
installation of the base OS/2 operating 
system, which is mandatory, and instal¬ 
lation of the Communications Manager 
and Database Manager components, 
both of which are optional. 


The Getting Started manual con¬ 
tains a step-by-step procedure for in¬ 
stalling Extended Edition but does not 
include directions for specifying com¬ 
munications parameters. It does pro¬ 
vide detailed instructions, however, for 
installing the OS/2 device drivers 
needed for communications. (For a 
complete list of Extended Edition docu¬ 
mentation, see table 2.) 

Although installation is uncompli¬ 
cated, configuration has some unusual 
features. The first surprise comes when 
configuring the device drivers. On an 
AT-bus computer, the SDLC driver can¬ 
not be used at the same time as either 
the MOUSEjccc.SYS driver or the 
ASYNCDDA.SYS driver. This hardware- 
related restriction limits the usefulness 
of SDLC connections, because they can¬ 
not operate concurrently with asyn¬ 
chronous communications or with ap¬ 
plications requiring a mouse. The sug¬ 
gested solution is to switch between 
CONFIG.SYS files and reboot whenever 
the user needs the mouse or to con¬ 
duct asynchronous communications. 

The SDLC driver for Micro Channel 
systems has a parameter to share an 
interrupt level with other devices con¬ 
trolled by Communications Manager. 

Communications Manager is acti¬ 
vated from a selection on the OS/2 
main menu; the user then controls 
communications services using a series 
of menus (see photo 1). Communica¬ 
tions Manager uses a different OS/2 
screen group for each protocol family 
(such as asynchronous, 3270, and 
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COMMUNICATIONS MANAGER 



PHOTO 1: Starting Communications 


essaae tatus duanced E it 


u-neip 


Communications Manager flam Menu 


Press F18 to go to the action bar or 
select an item below and press Enter 


> 1. Start communications. .. 


Start Communications 


i 1. ACD1 eruice 
■ 2, ASCII erminal emulation 

( automatically starts ACPI seruice ) 

A. 3270 te minal emulation 
(SDLC) 

5. 3270 ter inal emulation 
(SDLC) and APPC seruice 

6. ft PC seruice 


Cancel Fl=HeIp 


Esc 


The Communications Manager main menu is used to start 
and stop all communications. The user controls each proto¬ 
col by selecting from its own pop-up menu. 


PHOTO 2: File-transfer Options 


Customize TSO Parameters 


Profile name 
Comment . . 

[MODEL PROFILE 3276 FILE TRANSFER 
ASCII to/from EBCDIC translation. . 
Use carriage return/line feed as 
record separator. . 

PC file code page . . 

Host file code page . 

IBM host file transfer command name 
If target file exists, new 
information should be appended. 
Logical record length . . 

Record format of host file 
► Default § ■ Variable 

Block size of host file . 

Units for space allocation 
■ Auerage blocks... 
i Cylinders 

Quantity . 

Increment . 


: M12 


Help: Record Format 
of Host File 

More: i 

Select Default to specify that all 

the records are the same length. 

Select Variable to specify that the 
data set can contain uariable-length 
records. 

Select Undefined to specify that the 
data set contains undefined-length 
records. 

Record format is the arrangement or 


Esc=Cancel Fl=Help F5=lndex F9=Keys 


The user can specify numerous host and PC file format and 
communications options when transferring files. Default val¬ 
ues and on-line help information are provided. 


APPC) plus a screen group for overall 
control. The user moves between 
screen groups using the Alt-Esc key 
combination; the Alt-PgUp key combi¬ 
nation switches between 3270 host ter¬ 
minal sessions. 

The first-time user will probably 
want to start out with a simple task, 
such as IBM 3101 asynchronous termi¬ 
nal emulation. With a standard asyn¬ 
chronous modem connected to the se¬ 
rial port and the command 

DEVICE=C:\CMLIB\ASYNCDDA.SYS COM1 

in CONFIG.SYS, the user can start 
Communications Manager from the 
program selector screen. 

During initialization, Communica¬ 
tions Manager requires a parameter 
that indicates the configuration file to 
be used. The default value may be 
specified during the installation pro¬ 
cess. Because the parameter is included 
in the OS/2 application selector’s list of 
applications, the user can change it at 
any time. If the default is blank, OS/2 
displays a pop-up menu that asks the 
user for the parameter. Anyone who 
uses multiple communications configu¬ 
rations (for example, both asynchro¬ 
nous and 3270 terminal emulation), 
probably will want to configure the 
Communications Manager to display 
this pop-up menu. 

After starting Communications 
Manager, the Parameter Information 
pop-up menu appears. The untrained 
user will have no idea what informa¬ 
tion this cryptic menu is requesting. 
Help, available by pressing the FI key, 
indicates that the parameter is optional. 


If, however, the user starts Communica¬ 
tions Manager with no parameter, it 
fails to operate. The manual says that 
the parameter is the name of the con¬ 
figuration file (without the .CFG exten¬ 
sion) in the \CMLIB directory. Fortu¬ 
nately, IBM has provided some sample 
configuration files, and IBM 3101 emu¬ 
lation is included among them. 

Specifying “IBM3101” in the Pa¬ 
rameter Information pop-up menu ini¬ 
tializes Communications Manager. The 
main menu contains the option to start 
communications, which the user selects 
by moving the selection cursor to the 
appropriate screen location and press¬ 
ing the Enter key. Next, a pop-up menu 
labeled Specify ASCII Terminal Emula¬ 
tion Profile Name appears. The F4 key 
displays a list of valid profiles. 

IBM provides a profile called A1 
that allows communications to an IBM 
host with a 3710 protocol converter 
(the 3710 is no longer manufactured, 
but many are still in operation). If the 
user selects Al, a pop-up menu titled 
Specify Strings for Auto-Dial appears. 
The user types in the telephone num¬ 
ber in this menu and presses the Enter 
key to access the 3101 emulation 
screen where commands to the 
modem are executed. 

While the pop-up menus are not 
elegant at first glance, the user may 
eventually appreciate their subtle 
charm. If not, die user can precon¬ 
figure most parameters automatically to 
bypass most of the menus. On the 
menu bar of the main menu, the Ad¬ 
vanced selection leads the user into the 
labyrinth of configuration menus that 


allows automatic specification of a myr¬ 
iad technical details. The manual warns 
the novice not to wander into this area; 
security features permit the system 
administrator to discourage tinkering 
by the curious. 

OS/2 and DOS applications can 
execute concurrently with the ter¬ 
minal-emulation session. The usual 
Ctrl-Esc key combination returns the 
user to the program-selector menu. 

Two entries appear on the menu: one 
for Communications Manager itself and 
the odier for terminal emulation. The 
user must select the terminal-emulation 
screen group to return to the host ses¬ 
sion, but may select the Communica¬ 
tions Manager option to start another 
session or to terminate die session in 
progress. 

It is possible for a communications 
expert to use IBM 3101 emulation widi 
the manuals supplied. IBM 3270 emula¬ 
tion with SDLC, however, is consider¬ 
ably more difficult. Not only does SDLC 
3270 emulation require a few addi¬ 
tional manuals (which must be ordered 
separately), but it also usually requires 
changes in VTAM parameters on the 
mainframe. For example, the Commu¬ 
nications Manager SDLC XID (exchange 
ID) machine-type code is different 
from its DOS predecessors. Close coor¬ 
dination with a mainframe communica- 
tions-systems programmer is a virtual 
necessity. 

Configuring SDLC 3270 terminal 
emulation is similar to IBM 3101 emu¬ 
lation, except that IBM does not supply 
sample parameters as a starting point. 
This requires someone (typically, not 


60 


PC TECH JOURNAL 

































the end user) to navigate through the 
menus and specify all the communica¬ 
tions parameters. An expert can accom¬ 
plish this in about 15 minutes. A novice 
should not even attempt it, because the 
System Administrator's Guide for Com¬ 
munications manual is filled with jar¬ 
gon and irrelevant details. 

The user can transfer files with 
both asynchronous and 3270 protocols 
using default values or parameters that 
are specified at the time of the transfer. 
As is generally the case, on-line help 
information is available for any menu 
item to be completed (see photo 2), 
although information about Communi¬ 
cations Managers many error codes is 
available only from the appropriate ref¬ 
erence manuals. 

Probably die most difficult configu¬ 
ration to set up in Communications 
Manager is APPC communications with 
SDLC. Fortunately, APPC under OS/2 is 
vastly simpler to use than APPC/PC 
under DOS. Configuring 3270 emula¬ 
tion with DPT, which requires a 3270 
Emulation Card connected to an IBM 
3174 or 3274 cluster controller, is also 
fairly simple. IBM further assists the 
installer by providing several sample 
configurations for this popular option. 

Once the developer or systems 
administrator sets up any applications 
in Communications Manager, an end 
user with limited training can easily 
operate the system. The terminal- 
emulation functions work in a manner 
similar to IBM’s DOS-based terminal 
emulators. Communications Manager 
offers major improvements over DOS 
because the terminal emulation func¬ 
tions do not substantially reduce the 
memory available to applications run¬ 
ning in either OS/2 mode or DOS 
compatibility mode. 

PROMISES, PROMISES 

Perhaps die biggest lure of Extended 
Edition is the promise of future en¬ 
hancements. Indeed, the vaporware fac¬ 
tory has been spouting clouds of blue 
smoke about improvements for the fu¬ 
ture. At the same time, these enhance¬ 
ments are the biggest frustration— 
particularly because IBM has not an¬ 
nounced any delivery dates. 

Extended Edition 1.0 contains all 
the major Communications Manager 
functions except for LAN support. Ver¬ 
sion 1.1 contains LAN requester sup¬ 
port, which is equivalent to the IBM 
IAN Support Program available under 
DOS. To make full use of the Token- 
Ring LAN, a customer must also order, 
at extra-cost, the IBM OS/2 LAN Server 
program. 


Beyond version 1.1, IBM has 
promised several enhancements for 
Communications Manager. First, and 
perhaps the most interesting, is the 
SNA IAN gateway. This feature will per¬ 
mit multiple 3270, SRPI, or APPC con¬ 
nections between workstations and host 
applications to pass through the OS/2- 
based gateway. The workstations can be 
running either OS/2 or DOS. Each 
gateway will support as many as 254 
LUs, and each workstation on the LAN 
can have four active sessions. The gate¬ 
way does not need to be dedicated to 

T he vaporware factory 
has been spouting clouds of 
blue smoke about future 
improvements for Commu¬ 
nications Manager. 


communications; with sufficient capac¬ 
ity, it can act as a file server or applica¬ 
tion processor. 

IBM promises to support CCITT 
X.25 packet switching using two com¬ 
plementary approaches. The company 
will add an API to OS/2 that contains 
the full set of X.25 DTE (data-terminal 
equipment) functions to support non- 
SNA connections. The second approach 
is the Qualified Logical Link Control 
(QLLC) protocols defined by IBM, 
which will provide full SNA support. 

While the initial release of Com¬ 
munications Manager offers complete 
emulation of 3270 terminals, it ignores 
the 5250 terminal family, which has 
been popular on IBM System/36s, /38s, 
and other products. IBM plans to add a 
5250 workstation feature that will emu¬ 
late five print and display sessions 
through APPC protocols. Display ses¬ 
sions will emulate the 5292-L and 
3197-C20 terminals. Emulated printers 
include the 5219, 5224, and 5256. Con¬ 
nectivity to the System/36 will be sup¬ 
ported via SDLC, Token-Ring, and X.25. 
In addition to these, the AS/400 will 
support connections via twin-axial cable 
and the IBM 5394 remote control unit. 
The programming interface will be 
EHLLAPI, which will be identical to 
3270 emulation. 

IBM plans to enhance the 3270 
data stream to support double byte 
character set (DBCS) language transla¬ 
tion. DBCS is included under SAA’s 
Common User Access (CUA) compo¬ 


nent. SAA specifies rules for supporting 
languages other than English, including 
those in which writing is performed 
right to left. IBM set up DBCS to han¬ 
dle languages that do not have Latin 
characters, including Japanese (Kanji), 
Korean, and Chinese. 

An enhanced SRPI also will be 
able to route requests over an LU 6.2 
link to the appropriate server. The in¬ 
terface will be fully compatible with 
the SAA communications interface. To 
promote compatibility with existing 
configurations, SRPI will continue to 
support 3270 (LU 2) connections. 

CONSERVATIVE COMMUNICATIONS 

Communications Manager is a testa¬ 
ment to the evolutionary nature of IBM 
products. It contains no startling new 
technology, but it does improve on ex¬ 
isting technology. 

In the area of asynchronous termi¬ 
nal emulation, Communications Manag¬ 
er’s design is not very elegant. ACDI, in 
particular, is an example of an inher¬ 
ently simple problem that is made un¬ 
necessarily complex. IBM certainly 
could learn from the competition, es¬ 
pecially in the areas of software ergo¬ 
nomics and flexibility. The lack of a 
communications script function, which 
is available in the most rudimentary 
products, is inexcusable. 

For the primary IBM communica¬ 
tions architectures, including APPC, 

SRPI, and 3270, Communications Man¬ 
ager offers a reasonably complete set 
of features. The combination of fea¬ 
tures provided is unsurpassed by any 
other available product. IBM’s OS/2 of¬ 
fering has fewer restrictions and sev¬ 
eral important improvements over the 
equivalent DOS products. Furthermore, 
a customer can be certain that IBM’s 
products will support the latest SNA 
features sooner than its competitors. 

Communications Manager will ap¬ 
peal to a relatively small audience. 
Those who see a need for most of its 
current and planned functions will not 
likely find a better third-party imple¬ 
mentation. It also will be of interest to 
3270 communications users and is a 
requirement for those who want to use 
IBM’s OS/2 LAN support (IBM’s OS/2 
LAN requester functions are included 
only in Extended Edition). Certainly, 
Communications Manager is not for 
those who are just looking for asyn¬ 
chronous communications. I flimmin Bdl 


Dennis Linnell is president of Gate Technol¬ 
ogy* Inc., a consulting and software develop¬ 
ment firm in McLean, Virginia. He special¬ 
izes in IBM systems architecture. 
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COVER SUITE: 
OS/2 EXTENSIONS 


OS/2 Meets 

SQL 

If you know and love IBM's DB2 or SQL/DS on the mainframe, you 
will know and love the OS/2 Database Manager. It carries the world 
of IBM mainframe data management to the PC. 

HERBERT A. EDELSTEIN 


I BM’s OS/2 Extended Edition 1.0 
Database Manager brings all of the 
best and worst features of main¬ 
frame data managers to the PC. Its 
Database Manager runs on a powerful 
mainframe-like database engine called 
Database Services, but its Query Man¬ 
ager user interface is lackluster at best, 
resembling the Query Management Fa¬ 
cility (QMF) on the mainframe without 
Query-By-Example (QBE) interactive 
query facility. 

IBM’s goal with Extended Edition 
is to deliver a complete multitasking 
operating environment that provides 
communications and database manage¬ 
ment in one package—and that also 
can become multiuser. Along with the 
Communications Manager, Database 
Manager provides users with the tools 
to integrate the PC into the corporate 
computing environment. (For an over¬ 
view of OS/2 Extended Edition and a 
review of Communications Manager, 
see the first two articles in this cover 
suite, “The OS/2 Puzzle Takes Shape” 
and “Asynchronous and More,” both by 
Dennis Linnell and which begin on 
pages 44 and 52, respectively.) 

Beyond extending OS/2, Database 
Manager completes IBM’s Structured 


Query Language (SQL) database- 
management product line across micro¬ 
computers, minicomputers, and main¬ 
frames. This PC product is nearly iden¬ 
tical to its IBM mainframe brethren, 
database 2 (DB2) and SQL/Data Services 
(SQL/DS). 

The prime target group for Data¬ 
base Manager is developers and users 
who already have DB2 or SQL/DS up 
and running. Database Manager allows 
them to develop applications on a 
micro and port them to a mainframe 
running DB2. In the future, when Data¬ 
base Manager becomes a true database 
server—a multiuser engine that coordi¬ 
nates requests from multiple applica¬ 
tions and returns only requested 
data—it will compete with other data¬ 
base server products such as the SQL 
Server currently available from Ashton¬ 
Tate/Microsoft/Sybase. 

Database Manager’s SQL conforms 
to the Systems Application Architecture 
(SAA), IBM’s standards to unite differ¬ 
ent hardware and software environ¬ 
ments. SAA is a set of software inter¬ 
faces, languages, and protocols de¬ 
signed to make applications transport¬ 
able from the large 3090 mainframe to 
an AS/400 midrange to a PS/2 micro. 


(For a detailed handling of SAA, see 
“SAA: IBM’s Road Map to the Future,” 
Dennis Linnell, April 1988, p. 86.) SQL 
is part of the programming interface. 
The implementation vehicle for SQL is 
DB2 on Multiple Virtual Storage (MVS), 
SQI7DS on VM/CMS, and Database Man¬ 
ager under OS/2. Database Manager 
represents IBM’s first attempt to make 
the SQL implementation—including 
query syntax, semantics, and error 
codes—in all these products identical. 

As for the Database Manager user 
interface, Query Manager helps non¬ 
programmers retrieve data from the 
database using menu-based prompts to 
construct a query. The menus guide 
the user through defining a database, 
writing columnar reports, creating 
screens (panels), and developing most 
menu-based applications. Complex ap¬ 
plications and reports require writing 
programs in a host language. 

Database Manager is an SQL-based 
relational data manager. The relational 
model of database management was 
developed in the early 1970s at IBM’s 
San Jose Research Laboratory by mathe¬ 
matician E. F. Codd; SQL was developed 
there by D. D. Chamberlin. (For a full 
overview of SQL, see “Lingua Franca 
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for Databases,” Richard Finkelstein, 
December 1987, p. 52.) 

Database Manager’s Database Ser¬ 
vices engine has DB2-like capabilities 
for building large applications written 
in a host programming language. Data¬ 
base Services includes a precompiler to 
convert embedded SQL into code ac¬ 
ceptable to the C/2 compiler, a binder 
to generate paths to the data for each 
SQL statement, configuration routines 
to set system parameters, and environ¬ 
ment routines to create, delete, and 
recover databases. 

Although Database Manager cannot 
be used by multiple users simultane¬ 
ously because OS/2 is not yet multi¬ 
user, functions for concurrent access 
and transaction processing are already 
in place in the engine. Multiple tasks 
from different applications can run 
against multiple databases, but they can 
run only on the same machine. For 
example, a database loading task can 
run in the background while a user 
browses or updates the database. 

Extended Edition 1.0 was evaluated 
for this review. Version 1.1 was exam¬ 
ined just prior to this article going to 
press. The major addition to Data Ser¬ 
vices is a precompiler application pro¬ 


gramming interface (Aid) that develop¬ 
ers use to create their own precom¬ 
pilers for translating SQL statements 
embedded in any OS/2 compiler pro¬ 
gramming language (such as COBOL 
and Pascal) into calls to Database Man¬ 
ager’s Runtime Services. Query Man¬ 
ager has undergone only modest cos¬ 
metic changes, such as a Presentation 
Manager-like color scheme. 

IBM plans to broaden the scope of 
Database Manager to encompass the 
client-server approach that is already 
part of Ashton-Tate/Microsoft/Sybase’s 
SQL Server and many other products. 

In this model, front ends to the 
server—which include the user inter¬ 
face and application tools—can run on 
different computers connected to the 
server over a local area network (LAN). 
IBM intends to add Remote Data Ser¬ 
vices, which will enable multiple pro¬ 
grams and front ends across a network 
using the OS/2 Communications Man¬ 
ager Advanced Program-to-Program 
Communications (APPC). 

ARROW-STRAIGHT INSTALLATION 

IBM delivers Database Manager on 
three 1.44MB 3.5-inch diskettes and 
provides straightforward instructions 


for its installation. After installing the 
base operating system, developers can 
install Database Manager in about 10 
minutes using three quick commands 
that require no user input. DSINST in¬ 
stalls Data Services, QMINST installs 
Query Manager, and SQLSAMPL installs 
a sample database that IBM ships with 
the product. Installation creates three 
directories: SQLLIB, which contains 
Database Manager in 5MB of disk 
space; SQLDBDIR to hold user-defined 
databases; and SQL00001, which con¬ 
tains the sample database in 500KB of 
disk space. 

Data Services automatically creates 
a database configuration file with all 
parameters set to system defaults. Lock- 
list sets the maximum storage for table 
and row locks; bufipage, the number of 
4KB pages used for buffers; maxfilop, 
the maximum number of files for a 
database; logfile, disk storage size for a 
file recording all activity on a database; 
softmax, checkpoint time intervals for 
updating the log file; maxappls, the 
number of applications that can con¬ 
currently access the database; and 
dlchktime, a time interval for detecting 
deadlocks. To change defaults, the de¬ 
veloper can select the Reconfigure op- 
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tion from the Tools menu or call the 
UPDATE DATABASE configuration 
(SQLFEUDB) routine from a host- 
language program. 

Database Manager’s default profile 
specifies sign-on options, including a 
default authorization ID, database, and 
memory for retrieval of data; printing 
options such as lines per inch, width, 
and number of copies; and data-format 
options, such as a thousands separator 
for every three digits or rounding 
rules. Developers can change defaults 
and apply new profiles through Query 
Manager’s Profile menu. 

BEST OF RELATIONS 

Although no commercially available 
data manager meets all 12 of Codd’s 
rules describing relational data manag¬ 
ers, table 1 shows that Database Man¬ 
ager comes close (also refer to the 
sidebar “What is Relational?” Richard 
Finkelstein, December 1987, p. 54). 

Database Manager stores all data in 
tables, with each row an occurrence of 
a single entity and each column repre¬ 
senting a characteristic of the occur¬ 
rence. The contents of an order-entry 
database to test Database Manager in¬ 
cludes the following tables (with abbre¬ 
viations in parentheses where appropri¬ 
ate, as they appear in figure 1): cus¬ 
tomer, invoice (inv), line item (litem), 
and parts (part). Each column has a set 
of legitimate values, called the domain , 
from which each occurrence is taken. 

In figure 1, the domain for the state 
attribute column is the set of two- 
character abbreviations used by the 
U.S. Postal Service. If a data manager 
supports domains, the validation of a 
column’s value is centralized in the 
data dictionary. 

Like most PC relational data man¬ 
agers, Database Manager does not sup¬ 
port domains, so developers must write 
a program to ensure that values en¬ 
tered for a column are part of the 
domain. For example, every table hav¬ 
ing a state column requires this code. 

If two developers write data-entry 
routines that need validation, they both 
must write a routine to do it. No guar¬ 
antee exists that they will handle vali¬ 
dation in the same way; one, for exam¬ 
ple, may include the 50 states and the 
District of Columbia, and the other may 
add U.S. possessions and Canadian 
provinces. Because developers need 
write validation routines only once 
when a data manager supports do¬ 
mains, this can save time and money 
and ensure database consistency. 

Database Manager does not sup¬ 
port primary keys to ensure data integ- 


TABLE 1: Conformity to Codd’s Rules 


RULE 

ADHERENCE 

1. Information 

C a 

2. Guaranteed access 

• 

3. Systematic treatment of nulls 

• 

4. Active on-line catalog 

• 

5. Comprehensive data sublanguage 

• 

6. View updating 

€ h 

7. Table level update 

• 

8. Physical data independence 

• 

9. Logical data independence 

• c 

10. Integrity independence 

o (i 

11. Distribution independence 

O 

12. Nonsubversion 

• = Yes 0 = No © = Partial 
“ No support of domains. 

b Only row and column subsets'of single tables can be updated. 
c Limited by vimv updating. 
d Lacks support for referential integrity. 

• 


Database Manager conforms hilly to eight and partially to three of mathematician 
E. F. Codd’s rules for measuring the relational nature of data managers. Like most 
available data managers, Database Manager cannot update multitable views; how¬ 
ever, IBM promises support for referential integrity, domains, and primary keys— 
all supported in DB2—in a future, unspecified release of Database Manager. 


rity. Primary keys, unique identifiers for 
every row of a table, are made up of 
one or more columns, none of which 
can be null (a null value represents 
missing data). In Database Manager, the 
developer must specify a “not null” at¬ 
tribute to simulate primary keys and 
build a unique index on those columns 
in defining data. In figure 1, the pri¬ 
mary key of the customer table is 
cnum, and the primary key of the line- 
item table is a combination of both 
pnum and inum. This is not consistent 
with DB2 syntax, which has an explicit 
primary key clause in the SQL CREATE 
TABLE command. 

In addition, Database Manager 
does not handle referential integrity. In 
relational databases, referential integrity 
means that a change, such as an 
INSERT, to a foreign key (a column in 
one table that references a primary key 
in another table) also must occur in 
the primary key. To support foreign 
keys fully, the relational data manager 
must manage a deleted primary key 
row or changed primary key value. If 
the data dictionary does not do dais, 
then the application developer again 
has to write code to do it. This, too, is 
a departure from DB2, which has a 
clause in the CREATE TABLE statement 
for referential integrity and the dele¬ 
tion of primary keys. 

In OS/2 Database Manager, the 
CREATE TABLE command for the in¬ 
voice table is similar to the following 
DB2 command except that the 


FIGURE 1: SQL Sample 


create table customer 

(cnum 

char(5) not null, 

cname 

char(30). 

street 

char(25). 

city 

char(15). 

state 

char(10). 

zip 

char(5)) 

create unique index ccnum on customer(cnum) 

create table part 

(pnum 

char(5) not null. 

pname 

char(20). 

wt 

decimal(7,2), 

qty 

sma Hint, 

pr i ce 

decimal(9,2), 

reord_qty 

smallint. 

reord_lev 

sma Hint) 

create unique index ppnum on part(pnum) 

create table inv 


(cnum 

char(5) not null, 

inum 

char(5) not null, 

odate 

date. 

salespers 

char(10). 

ddate 

date, 

quarter 

char(4)) 

create index iinum on inv(inum) 
create index icnum on inv(cnum) 

create table litem 

(pnum 

char(5) not null. 

inum 

char(5) not null, 

qty 

smallint) 

create unique index lpi on litem(pnum, inum) 
create index Ipnum on litem(pnum) 
create index linum on litem(inum) 


An order-entry database, consisting of 
customer, part, invoice, and line-item 
tables, was used to test Database 
Manager. Databases are defined using 
SQL Data Definition Language (DDL) 
statements, as shown here, or with 
Query Manager’s prompted queries. 
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PRIMARY KEY and FOREIGN KEY 
clauses are not included: 


CREATE TABLE invoice 
(cnum char(5), 

inum char(5) not null, 

odate date, 

sperson char(10), 

ddate date, 

qtr char(4), 

PRIMARY KEY (inum) 

FOREIGN KEY (cnum) REFERENCES 
customer ON DELETE CASCADE) 


Systems such as SQL Server use 
triggers to provide referential integrity, 
but store complex integrity conditions 
in the data dictionary. These products 
go beyond Database Manager to reduce 
programming and increase consistency. 

Lack of support for domains and 
referential integrity in Database Man¬ 
ager means the database cannot protect 
itself from invalid updates entered 
using Query Manager and other inter¬ 
active interfaces. Writing data-entry pro¬ 
grams in a host language is the only 
way to ensure database integrity. 

Database Manager compares with 
most PC SQL-based relational data man¬ 
agers in its conformance to Codd’s 
rules. So far, under DOS or OS/2, only 
XDB Systems’ XDB provides referential 
integrity and primary-key support (see 
“The XDB Dynamo,” Randall Rustin, 
April 1988, p. 140). Based on IBM’s 
commitment to consistency across its 
SQL products, IBM intends to add these 
features to Database Manager in a fu¬ 
ture release. 


DB2-LIKE SQL 

Developers and users define databases 
and access data using SQL. A high-level 
table-oriented language, SQL requires 
only the SELECT verb to retrieve data. 
However, the richness of SELECT can 
specify complex conditions in a few 
lines of code. 

The American National Standards 
Institute (ANSI) standard for SQL is 
ANSI SQL I; proposed enhancements 
are called ANSI SQL II. ANSI I leaves 
out referential integrity, DROP TABLE 
and REVOKE privileges, and some 
other powerful SQL features. IBM’s 
DB2 SQL is similar to ANSI I, but in¬ 
cludes DROP TABLE, REVOKE, and 
physical storage commands. 

The SQL in Database Manager rea¬ 
sonably conforms to DB2 (see table 2). 
Both products support the same SUM, 
MAX, MIN, AVG, and COUNT functions 
on columns and the same scalar func¬ 
tions (those that operate on a single 
value), LENGTH and SUBSTR (sub¬ 
string). DB2 has extra functions for 


TABLE 2 : Comparing Database Manager arid DB2 SQL 


SQL COMMANDS 

DATABASE MANAGER 

DB2 

ALTER INDEX 

O 

• 

ALTER TABLE 

• 

• 

BEGIN DECLARE SECTION 

• 

• 

CLOSE 

• 

• 

COMMENT ON 

• 

• 

COMMIT 

• 

• 

CREATE DATABASE 

o 

• 

CREATE INDEX 

• 

• 

CREATE SYNONYM 

o 

• 

CREATE TABLE 

• 

• 

CREATE VIEW 

• 

• 

DECLARE CURSOR 

• 

• 

DECLARE STATEMENT 

o 

• 

DECLARE TABLE 

• 

• 

DELETE 

• 

• 

DESCRIBE 

• 

• 

DROP 

• 

• 

END DECLARE SECTION 

• 

• 

EXECUTE 

• 

• 

EXECUTE IMMEDIATE 

• 

• 

EXPLAIN 

o 

• 

FETCH 

• 

• 

GRANT/REVOKE 

o 

• 

INCLUDE 

• 


INSERT 

• 

• 

LABEL ON 

o 

• 

LOCK TABLE 

• 

• 

OPEN 

• 

• 

PREPARE 

• 

• 

ROLLBACK 

• 

• 

SELECT INTO 

• 

• 

SELECT UNION SELECT 

o 

• 

UPDATE 

• 

• 

WHENEVER 

• = Yes o = No 

• 

• 


Database Manager supports most SQL commands in DB2. Omissions include 
GRANT/REVOKE, which issue and remove user privileges, and EXPLAIN, which 
gives information on the path that the Data Services engine uses to retrieve data. 
DB2 has extra functions for manipulating date, time, and representations of data. 


manipulating date, time, and represen¬ 
tations of data, such as converting a 
number to a character string. Both 
products allow expressiom (values re¬ 
sulting from arithmetic operations on 
other values) in the SELECT statement. 
For example, 

SELECT 1.0 * (max (wt) -min(wt))/ 
avg (wt) 

FROM PART 

includes an expression based on three 
functions of the wt column. (To get a 
decimal answer, multiplying by 1.0 is 
necessary because wt is an integer.) 

Both Database Manager and DB2 
allow the same formation of predicates , 
collections of conditions on a row or 
group of rows. Both support standard 


comparisons ( = , >,<,< >, between) 
and list comparisons (IN, ANY, ALL, 
SOME), and EXISTS. To create complex 
conditions and compare one value with 
another returned from a SELECT state¬ 
ment, developers can combine these 
comparative conditions with AND, OR, 
and NOT. 

Numerous enhancements to 
SELECT available on competitive sys¬ 
tems, such as Oracle Corporation’s ora¬ 
cle and SQL Server, could extend Data¬ 
base Manager SQL as well as DB2. Par¬ 
ticularly useful would be the ability to 
nest column functions such as MAX- 
(SUM( . . . )) and an outer join to re¬ 
tain information about customers with 
no orders when the Customer table is 
joined to the invoice table. 
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Like DB2 and other competitive 
products, Database Manager provides 
powerful SQL constructs for inserting 
data into a database or updating exist¬ 
ing data. The following command in¬ 
creases prices under $20 by 15 percent: 

UPDATE part 

SET price = 1.15 * * price 

WHERE price < 20 

Database Manager allows inserting data 
a row at a time or copying them from 
one or more tables to another table. 

To eliminate the need to calculate 
invoice totals, a developer can create 
a table called Newtable that contains 
customer number (cnum), name 
(cname), invoice number (inum), 
order date (odate), and total amount. 
The SQL command for inserting data 
into this table is: 

INSERT INTO newtable 
SELECT cname, inv.inum, count(*), 
sum(price * litem.qty) 

FROM customer, inv, part, litem 
WHERE customer.cnum = inv.cnum 
AND inv.inum = litem.inum 
AND litem.pnum = part.pnum 
GROUP BY customer.cnum, inv.inum 

Although this solution saves calculation 
time, it risks' losing consistency with 
original data because it duplicates col¬ 
umns. To avoid such problems, SQL 
supports views , virtual tables used to 
assemble specific groups of data. For 
example, developers can create a view 
instead of a new table to calculate in¬ 
voice totals. The SQL command to cre¬ 
ate such a view is: 

CREATE VIEW invsum (name, inum, count, 
amount) AS 

SELECT cname, inv.inum, count(*), 
sum(price * litem.qty) 

FROM customer, inv, part, litem 
WHERE customer.cnum = inv.cnum 
AND inv.inum = litem.inum 
AND litem.pnum = part.pnum 
GROUP BY customer.cnum, inv.inum 

In addition, Database Manager sup¬ 
ports both nested selects and corre¬ 
lated subqueries in which the inner 
SELECT statement uses a value from 
die outer SELECT statement. To 
retrieve data from the view, a user 
issues this command: 

SELECT * FROM invsum 

Database Manager updates only 
those views that are row and column 
subsets of a table. Views such as 
invsum cannot be updated because 
Database Manager has no mediod for 
determining the repercussions of an 
update on underlying tables. A SELECT 


statement can use a view even though 
Database Manager does not support an 
equivalent SELECT statement without 
the view. For example, although Data¬ 
base Manager and DB2 do not nest the 
column functions, MAX, MIN, SUM, 

AVG, and COUNT, Database Manager 
processes the following statement: 

SELECT max(amount) FROM invsum 

Database Manager defines views in 
the same way as DB2, including the 
CHECK OPTION, which prohibits up¬ 
dating a view with data not part of die 
view. The limitations on updating views 

Database Manager’s sys¬ 
tem catalog is a subset of 
DB2’s; it uses the same table 
names, but has only 9 ta¬ 
bles while DB2 has 30. 


are the same as in DB2: all data are 
from one table; DISTINCT and column 
functions (such as MAX and SUM) and 
GROUP BY and HAVING clauses cannot 
be present; no subquery (a select state¬ 
ment that is a component of another 
SQL verb such as SELECT, UPDATE, 
INSERT, or DELETE) can reference the 
same table as in the main query. 
Splitting differences. The following SQL 
commands present in DB2’s SQL are 
absent in the current Database Manager 
implementation: 

• ALTER INDEX, to change the descrip¬ 
tion of an index. 

• CREATE DATABASE, to define a data¬ 
base. 

• EXPLAIN, to obtain information on 
how an SQL statement will execute. 

• GRANT/REVOKE, to grant or revoke 
user privileges to an object, such as a 
database, plan, system, or table. 

• PRIMARY key and FOREIGN key in 
the CREATE TABLE command, to des¬ 
ignate primary and foreign keys. 

• CREATE SYNONYM, for a table 
name—for example, a shorter name 
or unique names for different groups. 

• GRANT/REVOKE security. 

• EXPLAIN, to produce information on 
the database access plan, which the 
user can use to tune SQL statements 
for improved efficiency. 

• LABEL ON, to define labels for default 
reports. 

• UNION, to combine results of two 
SELECT statements. (However, neither 


DB2 nor Database Manager support 
INTERSECTION, which returns rows 
in the results of both SELECTS, or 
DIFFERENCE, which returns rows in 
the results of one SELECT, but not 
die other.) 

Even with SQL commands that 
both Database Manager and DB2 sup¬ 
port, implementation is sometimes dif¬ 
ferent because DB2 supports more fea¬ 
tures. In the major data-manipulation 
commands SELECT, UPDATE, DELETE, 
and INSERT, no significant syntax differ¬ 
ences exist; semantic differences occur, 
however, because Database Manager 
does not support referential integrity 
and DB2 does. Although die syntax of 
DB2 SELECT and Database Manager 
SELECT are the same, the collating se¬ 
quence for the ORDER BY clause is 
governed by EBCDIC sequence on 
mainframes and ASCII on PCs. Conse¬ 
quently, the same Database Manager 
and DB2 SELECT, even with an ORDER 
BY clause, could produce different re¬ 
sults. These differences do not impair 
Database Manager SQL seriously, al¬ 
though they cause additional work for 
the application developer. 

DATA AS XXX OBJECTS 

Database Manager defines each data¬ 
base in a separate directory called 
SQLOQxxx, where xxx is a Database 
Manager-assigned sequential number. 

To create a database, a developer uses 
Query Manager or embeds SQL in a 
program. Query Manager uses an ob¬ 
ject-oriented approach; objects include 
databases, tables, and reports. To define 
a new object, the developer selects 
New and opens it by pressing F6 or 
selecting the Open option from the 
Actions pull-down menu. Query Man¬ 
ager presents a pop-up menu that 
prompts for database name, padi, and 
password. An empty database initially 
takes up 500KB. 

Each database includes a system 
catalog containing nine data dictionary 
tables. The catalog (see table 3) de¬ 
scribes all objects in the database, in¬ 
cluding tables, columns, indexes, views, 
and access plans (methods Data Ser¬ 
vices uses to access data). 

Database Manager’s system catalog 
is a subset of DB2’s catalog, using the 
same table names, such as SYSTABLES, 
SYSCOLUMNS, and SYSINDEXES. How¬ 
ever, it has only 9 tables while DB2 has 
30, which address either those features 
not present in Database Manager— 
such as SYSTABAUTH and SYSCOL- 
AUTH (to record user privileges on 
tables and columns), SYSSYNONYMS 
(to record alternate names for tables 
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TABLE 3: Database Manager’s System Catalog 


TABLE NAME 

ROWS PER 
OBJECT 

INFORMATION STORED 

SYSTABLES 

One 

Table or view name, creator, timestamp, internal 
description of table, number of columns, file 
and table IDs, number of pages for rows of data, 
total number of pages in file, total number of 
overflow pages 

SYSCOLUMNS 

One 

Column and table names, creator, data type, 
length and scale, null allowed, data codes for 
system use, number of values in column, second 
highest and lowest values, average column length 

SYS1NDEXES 

One 

Index and table names, creator, number of columns 
and column names, internal index ID, uniqueness 
code, degree of data clustering, number of 
pages, index levels, distinct first and full 
key values 

SYSVIEWS 

One or 
more 

View name, creator, row sequence number, check 
option, text 

SYSV1EWDEP 

One 

Name of table or view the view is dependent on, 
creator, object code, view name and creator 

SYSPLAN 

One or 
more 

Access plan name, creator, binder ID, validity 
code, time of last bind, number of sections in 
plan, date and time format, internal information 
on cursors and host variables 

SYSPLANDEP 

One 

Name of object that plan is dependent on, creator, 
object type code, plan name and creator 

SYSSECTION 

One or 
more 

Access plan name, creator, sequence number of 
row, plan section number, section of plan 

SYSSTMT 

One or 
more 

Access plan name, creator, sequence number of 
row, SQL statement number, number of plan 
section containing SQL, text of SQL statement 


Like all SQL-based relational data managers, Database Manager uses a system cata¬ 
log to store information about each object in a database including tables, col¬ 
umns, SQL statements, and access plans. Most information, such as the creator of 
the object, time stamp, internal file ID, number of pages in a file, number of over¬ 
flow records, number of index levels, and format of an access plan, are used by 
the system to manage the database; however, users can query these tables. 


and views), and SYSFOREIGNKEYS (to 
record foreign keys)—or mainframe 
features, such as SYSSTOGROUP or 
SYSVOLUMES, (to reflect operating sys¬ 
tem differences in data storage). 

Because the relational model is 
based on a three-schema architecture 
consisting of the internal schema (ac¬ 
tual physical storage and location of 
data on disk), conceptual schema (defi¬ 
nition of database tables), and external 
schema (application’s view of the data¬ 
base), transferring an application from 
Database Manager to DB2 does not 
require modifying the application ex¬ 
cept to address additional features. For 
example, Database Manager programs 
must edit input data to perform refer¬ 
ential integrity checks done automati¬ 
cally in DB2. Operating system differ¬ 
ences reflected in the physical design 
of the database could require changes 
to the Data Definition Language (DDL), 
especially to exploit DB2-only features 
such as primary keys, referential integ¬ 
rity, and storage requirements. 


Developers can access catalog in¬ 
formation via SQL commands, but the 
same information is accessed more eas¬ 
ily in Query Manager by opening the 
database table and developing a 
prompted query or by direct SQL 
query of the table. One limitation is 
that Query Manager reports the defini¬ 
tion of only one table at a time, not the 
entire database; developers must run 
reports separately for every table. This 
can be burdensome for a large data¬ 
base containing many tables. 

Database Manager stores each 
user-defined table and its indexes in 
separate files. It stores data in a table 
in 4,000-byte pages (physical records) 
and assigns file names. It uses two 
methods of physical access—sequential 
and B-tree indexes—and does not limit 
the number of columns designated as 
table indexes, each consisting of up to 
16 columns, totaling 255 bytes. 

Database Manager’s optimizer, part 
of Database Services, is code that deter¬ 
mines the most efficient method to re¬ 


trieve data from a table by automati¬ 
cally using existing indexes. A reorgani¬ 
zation utility, REORG TABLE, keeps data 
in the same sequential order in the 
table as in an index to improve perfor¬ 
mance on sequential reports. 

Unlike in DB2, the Database Man¬ 
ager developer cannot control an in¬ 
dex’s physical structure. This has no 
implications for upward portability of 
data-manipulation code because, in the 
relational model, the application is iso¬ 
lated from the physical storage mecha¬ 
nism. However, lack of developer con¬ 
trol over physical index structure limits 
opportunities for performance tuning. 
For example, DB2 allows the user to 
specify in which physical file or buffer 
pool an index goes. Database Manager 
and DB2 limitations on a database are 
summarized in table 4. 

Database Manager data types are a 
rich subset of DB2 types. The product 
supports character strings, numbers, 
and date-and-time data types. It lacks 
only graphic character strings of fixed 
and variable length (GRAPHIC and VAR 
GRAPHIC), which support double-byte 
character sets for foreign languages. 
Character strings. Database Manager 
accommodates fixed-length strings to 
254 characters and variable-length 
strings (called VARCHAR) to 4,000 
bytes. Database Manager stores longer 
variable-length strings, to 32,700 bytes, 
in a file separate from the data record 
in that table. This limits the way devel¬ 
opers can use LONG VARCHAR—they 
can only retrieve and print LONG VAR¬ 
CHAR columns; but cannot, for exam¬ 
ple, use them in a WHERE clause of a 
SELECT to select a row. 

Character fields contain ASCII 
characters unless they are defined for 
bit data. A developer can store a 
graphic image in a LONG VARCHAR 
column, then retrieve the column into 
a program to reproduce the image. 
Numbers. Database Manager stores 
small integers (-32,768 to +32,767), 
large integers (—2,147,483,647 to 
+2,147,483,648), floating-point numbers 
(2.225E-307 to 1.79769E+308, 64-bit 
storage), and decimals (maximum 31 
digits). These are the same as DB2 ex¬ 
cept DB2 decimal numbers can be only 
15 digits and floating-point numbers 
are between 5.4E—79 to 7.2E+75. 

Database Manager has no money 
data types, so decimals must be substi¬ 
tuted. This could result in round-off 
error, but the 31 digits of decimal pre¬ 
cision in Database Manager are ade¬ 
quate for most applications. 

Date/time. Database Manager supports 
Date, Time, and Timestamp. Unlike 
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TABLE 4: Database Manager Limitations on a Database 



DATABASE MANAGER 

DB2 

Data names (number of characters) 

8 

8 

Columns per table or view 

255 

300 

Maximum table names in SELECT 

15" 

15" 

Longest SQL statement (bytes) 

32,765 

32,765 

Maximum columns in an index 

18 

16 

Longest index key (bytes) 

255 

255 

Indexes per table 

Storage limit 

Storage limit 

Rows per table 

Storage limit 

Storage limit 

Tables per database 

9,999 

_ b 

Databases 

721 

_ b 

° Fewer may be allowed in complex query’. b 

Depends on available disk space. 



Database Manager can store 721 databases of 9,999 tables each; the space avail¬ 
able on the hard-disk drive will limit the number of rows per table. Limits are 
comparable to those in DB2 except for the number of columns per table or 
view—DB2 supports 300; Database Manager supports only 253. 


DB2, it does not perform date or time 
arithmetic. In DB2, the SQL command 
to find elapsed time between delivery 
and order dates in the order-entry 
database is: 

SELECT inum, ddate - odate 
FROM inv 

Because this SQL statement is not legal 
in Database Manager, a developer must 
write an application program and rou¬ 
tines to perform date arithmetic. To 
ensure that Database Manager’s SQL 
complies with SAA, IBM plans to add 
date-time arithmetic, but has not an¬ 
nounced when this will happen. 

INTERFACE WITH SHORTCOMINGS 

Query Manager is a menu-based inter¬ 
face to Data Services. Developers can 
use utilities, and create and define 
databases interactively in Query Man¬ 
ager more easily than from host- 
language programs using SQL. Through 
Query Manager, developers and users 
can run utilities, define databases, re¬ 
trieve and update data, define reports 
(forms), paint screens (panels), specify 
procedures, and define menus. 

In a short demonstration program, 
Query Manager performs well; in con¬ 
tinuous use, however, its shortcomings 
are clear. The screen is divided into an 
action bar at the top (to access pull¬ 
down menus) and a data area (to list 
objects). Users make selections from 
menus with cursor keys or a mouse 
and move to die action bar by pressing 
F10 or using the mouse. Selecting an 
option from the action bar produces a 
pull-down menu with more options. 
Users choose an item by typing a high¬ 
lighted letter (for example, A for “add 
a column”), a number that appears 
beside the selection, a function-key 
shortcut (called a fast-key> path) listed 
to the right of the selection, or the 
mouse. A small square to the left of the 
selection identifies choices allowed in 
die specific context—for example, add¬ 
ing a column to an existing table may 
be permissible, but changing a column 
may not. An illegal choice results in the 
error message, “A field in this group 
must be selected.” 

The Databases menu lists all data¬ 
bases previously defined and the object 
New for creating new ones. After a 
database name is highlighted, pressing 
the space bar and hitting F6 or select¬ 
ing Open from the Actions pull-down 
menu opens the database. A Main Se¬ 
lection menu then presents seven op¬ 
tions: Tables and Views, Queries, 

Forms, Panels, Procedures, Menus, and 
Profiles (see photo 1). 


Tables and Views lists all tables 
and views in the database. Operations 
include defining a new table or view, 
adding or modifying data, and adding 
or deleting indexes. For defining, 

Query Manager menus prompt for type 
(table or view) and present a form for 
entry of column names, data types, 
length, and attributes such as null or 
non-null values for data. Before exiting 
the data-definition menu, developers 
save the definition and Database Man¬ 
ager creates the table or view. 

Once Database Manager saves a 
table definition, developers can add a 
new column but cannot change or de¬ 
lete existing columns even if data have 
not yet been entered. They can build 
or drop indexes as part of the defini¬ 
tion. To define a new table based on a 
previously defined table, developers 
can retrieve the previous definition, 
called the template , and modify it. 

Selecting Add from the Actions 
menu displays a template with column 
names that developers fill in. Selecting 
Change displays a template for specify¬ 
ing search conditions for rows to mod¬ 
ify or delete. This is done by filling in 
simple conditions on columns or by 
invoking a stored query for more com¬ 
plex conditions. Entries in the Actions 
menu change after a search. Because 
no browsing function exists, developers 
must define a query or use the Change 
option to browse a table. 

Queries, a prompted interface for 
querying the database, first prompts for 
table names. Pressing F4 lists objects, 
such as tables, columns, or stored SQL 
statements. Selecting more than one 
table causes Query Manager to prompt 
for join conditions, which developers 
specify by picking join columns from a 


list. Database Manager does not sup¬ 
port joining columns of different data 
types. Because it also does not support 
domains, Database Manager has no 
protection from joining tables based on 
nonsensical conditions (such as cus¬ 
tomer to invoices where the customer 
number equals the invoice number). 
Selecting Specify produces a menu 
with options to select columns, row 
conditions, sort, and duplicate values 
(see photo 2). Row conditions can in¬ 
clude expressions (for example, PRICE 
* QTY), summaries (for example, SUM 
(PRICE)), and comparison operators 
(such as >,<, and =). 

Developers can execute a 
prompted query immediately, save it to 
run later, or convert it to Database 
Manager’s SQL. The command on the 
Actions pull-down menu, CONVERT TO 
SQL, converts the query to SQL syntax 
while RUN executes the query. Devel¬ 
opers cannot edit SQL as a prompted 
query whether they entered it directly 
or converted it from a prompted query. 

Prompted queries offer only a sub¬ 
set of SQL functionality; for example, 
they do not support subselects and 
complex Boolean conditions with 
nested parentheses. Developers can 
enter SQL directly and can save SQL 
statements with variables in them so 
that they prompt the user for a value. 

Running a prompted query (devel¬ 
oped using Query Manager prompt 
mode), SQL query (entered using 
Query Manager’s SQL editor), or saved 
query (statements saved for reuse) pro¬ 
duces a default report with a columnar 
format. Column headings can be col¬ 
umn names (such as cnum, pnum, or 
inum) or the word EXPRESSION fol¬ 
lowed by the expression’s column 
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PHOTO 1: The User Interface 
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custoners in a customer table whose 
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SQL query. Prompted query is designed 
for non-complex queries. To define 
more complex queries, use the SQL 
Query panel. 
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Query Manager is IBM’s menu-driven interface to Database 
Manager’s Database Services engine. The Main Selection 
menu provides seven options, including access to tables and 
views, queries, and indexes. Developers can create data¬ 
bases, tables, and queries using Query Manager’s prompting 
mechanism or by directly entering SQL statements. 


PHOTO 2: Prompted Queries 



Prompted queries are easy to generate, and.&ey insulate 
users from SQL. Selecting table, columns*, row conditions, 
and Sort cause Query Manager to display additional menus 
for building a query. Developers can direct Query Manager 
to generate SQL from the prompted query. Both developers 
and end users can save and edit all query formats. 


number. The format is the default for¬ 
mat for the data type; for numbers, the 
default does not print commas. 

Developers format a report by se¬ 
lecting Forms either from a query or 
from the Main Selection menu. They 
override defaults by specifying column 
headings and widths, page spacing, 
headers and footers, and up to six lev¬ 
els of breaks (a mechanism for group¬ 
ing data). For example, if a report on a 
view of the customer table joined with 
the invoice table sets BREAK1 on enum 
and BREAK2 on inum, the report dis¬ 
plays all items ordered by that cus¬ 
tomer before displaying the next cus¬ 
tomer. Database Manager performs 
summary operations for all break lev¬ 
els. It prints to any printer OS/2 sup¬ 
ports, but not to PostScript printers. 

In formatting a report, developers 
can switch from form definition, to the 
query that generates data, to the report. 
They can save and reuse the report for¬ 
mat with other queries if the data gen¬ 
erated match data the form accepts. 
Reports more complex than simple col¬ 
umns require writing a program. 

The Panels option defines screens 
for adding or changing data, but not 
for browsing. Developers cannot alter 
the layout of a default panel created for 
a table or view. They can define panels 
based on multiple tables, but can use 
only one level of hierarchy between a 
root table and one of its subtables. 

Consider a panel that shows a cus¬ 
tomer’s number, name and address, 
and information for an order, including 
order number, date, part, and quantity. 


To retrieve information for an invoice 
and then scroll subsequent invoices 
with corresponding line items requires 
two levels of hierarchy (customer to 
invoice and invoice to line item) and 
so cannot be performed in Query Man¬ 
ager. A panel definition can include a 
mix of text, data from columns, and 
computed values. Developers can spec¬ 
ify operations to be performed in the 
Actions menu in the panel’s action bar. 

The panel option introduces a 
connection type , specifying the relation¬ 
ship between a root table and subtable 
as one-to-one, one-to-many, many-to- 
one, or many-to-many. Depending on 
the relationship, an action (such as 
DELETE) can produce a different result. 

The Procedures option provides a 
procedural programming language, in¬ 
cluding assignment, conditional, and 
looping statements, for executing 
Query Manager statements to run a 
panel or print a report. These com¬ 
mands must be enclosed in single 
quotes. For example, a procedure to 
run a panel for adding data and run¬ 
ning a report is: 

’begin work’ 

’run panel customer (mode = add)’ 
if re = 0 then 

’run query custlist’ 

’print report (form = custform)’ 

’end work’ 
else 

’cancel work’ 
end 

A TRACE statement for debugging pro¬ 
cedures creates a file listing each pro¬ 


cedure line executed, as well as the 
results of expressions. A developer can 
follow each step in executing a query 
to uncover a suspected error. 

Query Manager’s editor for chang¬ 
ing SQL statements is primitive. It al¬ 
lows entering text only on the line 
where the cursor is placed, inserting a 
new line, and deleting characters and 
lines. Lines cannot be split in two, 
wrapped at the end, searched and re¬ 
placed, nor blocks moved or deleted. 
This is bothersome when entering long 
procedures. Finally, Database Manager 
does not support any third-party text 
editor such as WordPerfect Corpora¬ 
tion’s WordPerfect. 

After defining panels and proce¬ 
dures, developers can structure them 
into a customized application using 
Menus from the Main Selection screen. 
This creates a list of choices in the data 
area of the screen. Each menu opera¬ 
tion is associated with a Query Man¬ 
ager command, such as RUN PROC. A 
menu selection can invoke other menu 
options, building a complete menu tree 
to form the backbone of an application. 
Finally, selecting Profiles allows users 
to change default settings, such as 
those for user sign-on, printers, and 
import/export. 

The limitations of Query Manager’s 
Procedures and Panels and the 
inelegance of Menus may lead develop¬ 
ers either to use host-language pro¬ 
grams or wait for third-party interfaces. 
IBM is actively encouraging vendors, 
including DataEase International (Data¬ 
Base) and Borland International (Para- 
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Can your lightweight database 
handle a heavyweight challenge? 


' hen you have a^job 


W that’s" too much tor 
dBASE or Paradox, 
turn to the real heavy¬ 
weight. PC/FOCUS. 

PC/FOCUS is the num¬ 
ber one fourth-generation 
language, with its own 
powerful database sys¬ 
tem. It’s complete 
enough to create the com¬ 
plex reports and applica¬ 
tions that others can’t— 
without resorting to hard- 
to-learn procedural languages. 

With the PC/FOCUS window 
painter, you can do highly custom¬ 
ized, menu-driven applications, 
with help screens and overlaid 
windows. 

Using just a few words in the 
PC/FOCUS 4GL, you can put to¬ 
gether highly structured matrix 
reports that include imbedded 
data, row and column totals, and 
customized headings. You can 
create any standard financial 
report in your preferred format. 

And you can draw on as many as 
16 different files for one report. 

With the powerful PC/FOCUS 
shared-relational database sys¬ 
tem, you can report at a level of 
detail that would otherwise 
require a large computer. PC/ 
FOCUS can scan 50,000 rec¬ 
ords in less than three seconds. 

And you can access this 
power through a choice of user 



interfaces. A command mode lets 
the experienced user develop 
major applications quickly. A point 
and-pick windowed interface lets 
the casual user make a query— 
or build a substantial 
application—using only the 
arrow keys and the enter key. 

What’s more, any applica¬ 
tion you develop in the 
FOCUS language can imme¬ 
diately be run on any of the 
larger computers supported 
by FOCUS. 

PC/FOCUS includes mod¬ 
ules for graphics, statistics, 
and communications. And 
there are optional modules 
including EQL—an English 


seeking capabilities, and 
interfaces to dBASE and 



There’s also a Multiuser 
version of PC/FOCUS that 
works with the major LAN prod¬ 
ucts. In a network, up to 32 users 
can access one database simulta¬ 
neously without record lockup. 
While PC/FOCUS maintains your 
data integrity. 

If you’ve got a heavyweight 
job to do, get some real muscle 
from PC/FOCUS. Call 1-212-736- 
4433, Ext. 3700. Or write Infor¬ 
mation Builders, Inc., 1250 
Broadway, New ^ 

N.Y. 10001. 



PC/FOPJS 

Information Builders, Inc. 

CIRCLE NO. 147 ON READER SERVICE CARD 
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dox), to port their own interfaces to 
work with Database Manager. 

For developing C programs, Query 
Manager allows developers to use SQL 
directly against the database for both 
data definition and data manipulation. 
This allows checking and storing the 
SQL embedded in programs. .. 

Query Manager has shortcomings. 
Its character-based interface (which 
remains in release 1.1) makes mouse 
movement jerky because the mouse 
moves from one character to the next 
(80-by-25) instead of from one pixel to 
the next (640-by-480 on a VGA screen). 

Numerous inconsistencies within 
Query Manager exist as well. When 
using the cursor and function keys in¬ 
stead of a mouse, the developer cannot 
access the action bar with the cursor 
keys but must press F10. If a selected 
menu option does not have the func¬ 
tion desired, hitting the Esc key returns 
the cursor to the data area, forcing the 
user to press F10 again to return the 
cursor to the action bar. 

In addition, Query Manager does 
not support Shift-click, the common 
mouse notation for selecting multiple 
objects in which users click the mouse 
on multiple objects while holding the 
Shift key down. Instead, selecting multi¬ 
ple Database Manager objects requires 
doing an operation multiple times. 

Another inconvenience is trying to 
exit the menu hierarchy. No exit exists 
to the first level so users must pass 
through each menu level on their way 
out. Function keys exit and save or exit 
Query Manager; to exit one level with¬ 
out saving requires a menu selection. 
IBM plans to add a function-key assign¬ 
ment for exit without saving. 

Finally, Query Manager documen¬ 
tation contains neither a menu map 
nor a list of function-key equivalents, 
so users must make one or trust trial 
and error. A help key explains a menu 
selection or produces a multiscreen list 
of function-key equivalents. 

LANGUAGES HOSTING SQL 

Complex applications require accessing 
and manipulating data via a host- 
language program. Host-language ac¬ 
cess to Database Manager is identical to 
that in DB2, including error codes. 

Database Services provides an ap¬ 
plication programming interface (API) 
to Database Manager. Its five parts are: 

• A precompiler for converting embed¬ 
ded SQL to code acceptable to the 
host-language compiler and for pro¬ 
ducing access paths or a bind file. 

• A binder designed for tying SQL to a 
specific database. 


• Environment routines that provide 
functions for creating and deleting a 
database, connecting to a database, 
recovery, and so on. 

• Utilities for the import/export of data, 
the backup/restore of a database, and 
so on. 

• Configuration routines for altering 
system and database configuration 
values, such as number of buffers. 

The programming interface to Data 
Services is through SQL statements and 
function calls embedded in the applica¬ 
tion. Database Manager supports two 
types of embedded SQL: static (queries 

Using transactions to co¬ 
ordinate processes, Database 
Manager prevents multiple 
processes from causing in¬ 
consistencies in a database. 


not changed during execution of a pro¬ 
gram) and dynamic (queries generated 
during execution). Developers use 
static SQL when they know the SQL 
statement to execute (such as SELECT 
or INSERT). 

For static SQL, Database Manager, 
like DB2, has a precompiler to translate 
EXEC SQL statements into calls and 
bind the program, which produces an 
access plan. The host-language com¬ 
piler then compiles the modified 
source to object code and Database 
Manager links all object module librar¬ 
ies into executable code. During execu¬ 
tion, SQL calls invoke the access plan 
to guide Data Services to data. 

The access plan differs with data in 
the database. Running the application 
against different databases, as most 
third-party software vendors would, 
requires generating a new access plan 
from the precompiler for each database 
and could require third-party vendors 
to ship applications with source code. 
However, Database Manager has an 
option for deferred bind, which is not 
available in DB2. This is done by call¬ 
ing SQLBIND with the /N option. The 
precompiler produces a bind file con¬ 
taining SQL source code and informa¬ 
tion to generate an access plan. The 
bind function binds the application to a 
specific database. 

Should the access plan no longer 
apply to a database because, for exam¬ 
ple, an index is dropped, then Data 


Services automatically rebinds. For 
drastic changes to the data structure, 
such as a missing column or table, 
Database Manager returns an error 
code to the application. Invalidating an 
access plan occurs only if changes 
occur to the database in use. For exam¬ 
ple, deleting a column from the Part 
table or dropping an index on the 
table does not affect programs not 
using that column or index. 

If an interactive program must 
construct SQL statements based on user 
input, developers need dynamic SQL. 
Database Manager handles dynamic 
SQL the same way as DB2. The host- 
language program places executable 
SQL in a host variable, checks syntax 
with the PREPARE statement, and exe¬ 
cutes with the EXECUTE statement. 
Communications between Database 
Manager and the host variables use the 
SQLDA, a variable-size data structure to 
pass data between an application and 
Database Services. Because Database 
Manager does no precompiling and 
binding ahead of time, the system must 
parse, validate, and optimize access to 
SQL. This makes dynamic SQL slower 
and more complex than static SQL. 

Because SQL returns tables, but 
host languages expect records, the cur¬ 
sor picks records from the table one at 
a time. The program issues DECLARE, 
to define a cursor for the SQL state¬ 
ment; OPEN, to open the cursor and 
initiate execution of the SQL; FETCH, 
to retrieve one row at a time from the 
result table and move the data into 
host-language variables; and CLOSE, to 
inactivate the cursor (see figure 2). 

TRANSACTION CONCURRENCY 

To prevent multiple processes—and 
multiple users when Database Manager 
becomes multiuser—from causing in¬ 
consistencies when they update a data¬ 
base simultaneously, Database Manager 
coordinates processes using transac¬ 
tions (units of work). Each transaction 
is a collection of actions on the data¬ 
base that must complete before the 
database changes. An SQL command 
starts a transaction and a COMMIT or 
ROLLBACK ends it (a COMMIT makes 
permanent all database changes and a 
ROLLBACK undoes all changes). In an 
accounting transaction, ROLLBACK can 
back out all changes to accounts where 
the sum of debits does not equal the 
sum of credits. 

Simultaneous multiple transactions 
must not interfere with each other and 
destroy database integrity. Database 
Manager uses locking to prevent access 
to data changed by another program 
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FIGURE 2: Embedded SQL 


EXEC SQL DECLARE X CURSOR FOR 

SELECT cnum, cname, city 

FROM customer 

WHERE STATE = 'MD• 

/* Declare a cursor x */ 

/* to point to the rows */ 

/* of the SELECT */ 

/* statement */ 

EXEC SQL OPEN X 

/* Open the cursor and */ 

/* perform the select */ 

EXEC SQL FETCH x into : num, : 

:name, :city /*Fetch the first row*/ 

/*into host variables*/ 

/*num, name, and city*/ 

while (sqlca.sqlcode == 0) C 


do interesting things 

EXEC SQL FETCH x 

into : num, :name, :city 

\ 

/* Fetch next row */ 

J 

EXEC SQL CLOSE x 

/* Close the cursor */ 


Because SQL is only a data sublanguage, it is frequently 
embedded into a host-language program that can process 
only one row of data at a time. The SELECT verb can re¬ 
turn a table of results, so Database Manager supports cur¬ 
sors so that the user can step through each row. 


FIGURE Database Views 



Views are virtual tables created by selecting specific col¬ 
umns from one table or joining several tables. Views in the 
bill-of-materials database, created by joining seven tables, 
are used in queries to test Database Manager’s speed in re¬ 
trieving data from multitable views (see table 5). 


but not yet committed. Database Man¬ 
ager locks rows and tables. 

A lock by one program prevents 
data access by another. For maximum 
concurrent use of data, a row-level lock 
should be used instead of a table-level 
lock. However, because too many locks 
can result in a system spending all of 
its time managing them, Data Services 
automatically converts numerous row 
locks into a single table lock. The 
amount of storage for lock lists in the 
database configuration—8 4KB pages is 
the default, 250 4KB pages is tfye max¬ 
imum—determines when the system 
performs such a conversion. 

Database Manager applies one of 
several share and exclusive locks, de¬ 
pending on whether the user is read¬ 
ing, reading with intent to update, or 
updating. These include: 

• Intent Share (IS), the lock owner has 
read-only access to the object but all 
others can read and update. 

• Share (S), the lock owner and all oth¬ 
ers have read-only privileges. 

• Exclusive (X), only the owner can 
access the object for read or update. 

• Intent Exclusive (IX), all applications 
can read and update; the owner ac¬ 
quires an S lock on all rows it reads 
and an X on all rows it updates. 

• Share with Intent Exclusive (SEX), the 
owner has an X lock on rows it up¬ 
dates, but all others can read un¬ 
locked rows. 

During system reading and updat¬ 
ing, Database Manager automatically 
locks a row or table until the devel¬ 
oper issues a COMMIT or ROLLBACK 


command. Although this approach, 
called repeatable read , provides a high 
degree of consistency, it lowers concur¬ 
rency (simultaneous access) by allow¬ 
ing readers to block updaters. An oper¬ 
ation that requires scanning a table, 
such as a SELECT based on a nonin- 
dexed column, results in a table-level 
lock because all rows must stay locked 
until the transaction ends. This is not a 
serious problem until Database Man¬ 
ager becomes multiuser and lack of 
concurrency causes long user waits. 

Developers can override default 
locks with the Lock Table command. 
With Share mode, the application gets a 
snapshot of a highly active table; with 
Exclusive mode, the application can 
lock out others during an update of a 
large portion of a table. In addition to 
controlling lock types, developers can 
control lock duration. 

Locking levels in Database Man¬ 
ager allows for more concurrent opera¬ 
tion than in DB2, where locks can be 
at the level of the page (physical col¬ 
lection of rows) or table space (physi¬ 
cal file that can contain one or more 
tables). During testing, running two 
Query Manager sessions simultane¬ 
ously—a long SQL SELECT and a data 
READ from one of the tables— 
produced no concurrency problems. 

An attempt to update data, however, 
met with a “Please wait” message. 

When the query completed, the update 
did not start; the user must issue an 
explicit COMMIT to release the lock. 
Database Manager should have an auto¬ 
matic option that frees locks at the end 


of a transaction. This is particularly 
important because readers can block 
updaters for a long time. 

DB2 provides a concurrency mech¬ 
anism above Database Manager called 
cursor stability. Other users cannot 
change updates, but a record read 
could change even while users are 
looking at it. IBM should add cursor 
stability to Database Manager. 

Data Services also detects dead¬ 
locks. The frequency of checking for 
deadlock is a parameter in the database 
configuration. The default is every 10 
seconds; the range is between 1 and 
600. Although checking too often slows 
the system, checking infrequently can 
hang up a transaction. 

Database Manager writes all data¬ 
base changes to a log file and automati¬ 
cally uses the information to recover 
the database should a transaction roll 
back, the program terminate abnor¬ 
mally, or the system go down. The size 
of this log ranges from 12 to 999 4KB 
pages, with a default of 50 pages, and 
is specified in the database configura¬ 
tion. Database Manager resets the log 
when the database is not being up¬ 
dated—this is called a hard checkpoint. 
With many applications, enough log 
activity can occur to fill the log before 
a hard checkpoint is performed, pro¬ 
ducing an error message. 

Automatic recovery returns the 
database to a state where every transac¬ 
tion committed appears in the database 
and all changes due to uncommitted 
data (called dirty data) roll out. This 
can be done because the log file con- 
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tains both before-change and after¬ 
change images of the database. How¬ 
ever, Database Manager does not re¬ 
port to the user or database administra¬ 
tor any transactions that do not com¬ 
plete. Unless developers write applica¬ 
tions to identify that transactions are 
committed, the user or database admin¬ 
istrator must manually determine which 
transactions have to be redone. This 
system of logging and automatic recov¬ 
ery is similar to the DB2 approach. 

Both could benefit by being more in¬ 
formative to users. 

Database Manager provides several 
controls for tuning database perfor¬ 
mance. Developers adjust these by 
changing defaults in the database con¬ 
figuration. A developer can increase (to 
reduce I/O) or decrease (to save mem¬ 
ory) a least-recently-used (LRU) buffer 
pool that is by default 16 4KB pages. 
Similarly, developers can change the 
number of files open per application 
from the default value of 20. The more 
files open, the lower the overhead of 
opening and closing files, but the more 
memory consumed. Developers also 
can control recovery-log size and fre¬ 
quency of checkpoints. 

Database Manager has no perfor¬ 
mance monitoring program to help 
tune the database, so setting these val¬ 
ues is done by developer trial and 
error. IBM and independent vendors 
supply tuning facilities (such as Ex¬ 
plain) for DB2 and are likely to make 
them available to Database Manager in 
a future undetermined release. 

THE SCOOP ON UTILITIES 

Database Services utilities import and 
export data, back up and restore the 
database, reorganize files, and compile 
database statistics. These utilities are 
accessed from Query Manager or 
through host-language programming. In 
most cases, developers will want to use 
these utilities from Query Manager, 
where the menu interface makes them 
easy to use and they require less effort 
than running programs. 

Database Manager imports and 
exports data to and from delimited 
ASCII files, Lotus 1-2-3 and Symphony 
files, and IBM’s IXF format to exchange 
data with DB2. Developers specify the 
desired Lotus format or ASCII delimit¬ 
ers as part of a profile used with differ¬ 
ent databases. Date data can be im¬ 
ported in only one format ( mm-dd- 
yyyy ), which could cause developers to 
spend some time transforming existing 
data. The IXF format stores the table 
and index definitions when exporting 
data; when importing, it defines the 


table and builds indexes. The other 
formats require developers to define 
tables and build indexes. 

The import/export utility works 
quickly and well from Query Manager. 
When it loads or unloads data, Data¬ 
base Manager stores error messages in 
a separate file. A screen message indi¬ 
cates only that error messages exist. 
Query Manager should report the num¬ 
ber of rows successfully processed and 
the number rejected. On import, it 

Database Manager secu¬ 
rity, which prompts for a 
password when a database 
is created, is much lighter 
than typical SQL security. 


should set up a file of rejected records, 
so developers can edit them and rerun 
the import against the failed records. 

Database Manager’s backup/restore 
utility, called SQLUBACK, works well. 
When a disk fills up, the system 
prompts for the next disk. It backs up 
the entire database or just the changes, 
depending on which backup code the 
developer gives (0 for entire and 1 for 
changes only). Backing up a 1.6MB col¬ 
lection of files in the order-entry data¬ 
base took only 1.5 minutes. 

Frequently, updated tables can 
become fragmented and thus increase 
the number of I/Os to retrieve data. 
However, reorganization in Database 
Manager removes fragmentation by al¬ 
lowing developers to store data in se¬ 
quential order based on one of the 
indexes. This is different from DB2, in 
which defining an index as “clustered” 
informs DB2 that it should keep the 
database in sequential order. 

Data Services keeps statistics on 
physical storage of data and indexes, 
such as a special join algorithm that 
Database Manager chooses because of 
the presence of indexes. For best per¬ 
formance after data change significantly, 
developers should update these statis¬ 
tics so that the Database Manager’s in¬ 
ternal optimizer can choose a good 
access path. Query Manager does not 
let developers update statistics for the 
entire database, but only a table at a 
time. This is tedious for 10 or more 
tables. It would be better for Query 
Manager to support both database and 
table levels. 


SPARSE SECURITY FEATURES 

Password protection is the Database 
Manager security mechanism for data¬ 
bases. Database Manager prompts de¬ 
velopers to specify a password when 
they create a database. This limits ac¬ 
cess to users who know the password. 

This is much less than the typical 
SQL security provided by DB2, which 
uses GRANT/REVOKE. In DB2, a user 
can GRANT privileges such as INSERT, 
SELECT, UPDATE, or DELETE on a table 
or view to other users, who in turn can 
grant these privileges to others. Should 
a privilege be revoked, all dependent 
privileges are revoked. 

The ability to use GRANT with 
VIEWS provides great flexibility. For 
example, a view called CHEAP on the 
PART table can consist only of parts 
costing less than $20; giving another 
user access to the view and not the 
base table ensures the user can order 
only inexpensive parts. In a multiuser 
database, this mechanism helps effi¬ 
ciently administer security and should 
be added by IBM. In a single-user sys¬ 
tem, it is not as important. 

STANDARD MANUALS FALL SHORT 

The Database Manager documentation 
that comes standard with Extended Edi¬ 
tion consists of a short booklet, SQL 
Concepts , a 250-page section of the Ex¬ 
tended Edition User's Guide called 
“Using Database Manager,” and appen¬ 
dixes on designing the database, im¬ 
porting data, and reference syntax for 
Query Manager commands. 

The “Using Database Manager” 
section is a tutorial and user guide on 
Query Manager. Working through the 
examples leaves developers reasonably 
conversant with Query Manager facili¬ 
ties, but important reference material is 
missing. For example, no Query Man¬ 
ager menu map exists and, although 
the system uses function-key equiva¬ 
lents for menu shortcuts, the documen¬ 
tation does not list those equivalents or 
provide a keyboard template. 

Amazingly, no standard reference 
documentation exists on SQL syntax or 
using the database engine from a host- 
language program. Developers need 
two extra-cost manuals to use Database 
Manager effectively. The IBM OS/2 Ex¬ 
tended Edition SQL Reference to syntax 
and usage, at $25, is excellent. It uses 
diagrams to show syntax. The IBM OS/2 
Extended Edition Database Manager 
and Programming Guide and Refer¬ 
ence (also $25) describes using Data¬ 
base Manager from C programs and 
details Environment and Utility com¬ 
mands, messages, and return codes. 
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DATABASE MANAGER 


GOOD AT SIMPLE TESTS 

To measure performance, Extended 
Edition, Database Manager, and three 
test databases were loaded into a PS/2 
Model 60 (10-MHz, 80286 with one 
wait state) with a 40MB hard disk (40- 
ms access time plus disk caching) and 
5MB of memory. A single-table em¬ 
ployee database correlated subqueries 
and self joins. A small bill-of-materials 
database tested performance using 
complex views. 

Most of the performance tests 
were executed using the order-entry 
database with 464 rows in the customer 
table, 1,202 rows in the invoice table, 
7,212 rows in the line-item table, and 
498 rows in the part table. Total se¬ 
quential storage is about 300KB. Data 
actually required less than the sequen¬ 
tial storage, but indexes took up quite 
a bit of space. For example, in the 
line-item table, data were 152KB and 
the index file was 590KB (about 200KB 
per index). With the additional space 
required for storing queries, reports, 
and panels, total storage for the data¬ 
base was 1.6MB. 

Loading data took 10 seconds for 
the customer table and 36 seconds for 
the invoice table. Building indexes for 
the customer table took 6 seconds, and 
building indexes for the line-item table 
took 1 minute 40 seconds each. SQL 
statements to define the test database 
are shown in figure 3. 

Three sample SQL statements were 
run against the order-entry database. To 
retrieve invoices for a particular cus¬ 
tomer, the following statement tested 
retrieval against a single table of 1,202 
rows. It executed in one second, both 
with and without an index on cnum. 

SELECT cnum, inum, odate 
FROM inv 

WHERE cnum = ’457’ 

To find the total number of line items 
and amount for each order, a second 
SQL statement tested joining four tables 
with a group clause. 

SELECT cname, inv.inum, count(*), 
sum(price * litem.qty) 

FROM customer, inv, part, litem 
WHERE customer.cnum = inv.cnum 
AND inv.inum = litem.inum 
AND litem.pnum = part.pnum 
GROUP BY customer.cnum, inv.inum 

It was performed both with and with¬ 
out indexes on columns in the join and 
the group. The statement executed in 5 
minutes 40 seconds with an index and 
8 minutes 20 seconds without one. 

A final statement finds customers 
who account for more than 10 percent 


of total business. This statement re¬ 
quires both a subquery and a condition 
on a group. The query took 20 minutes 
to run with indexes; it was not run 
without indexes: 

SELECT cname, sum(price * litem.qty) 
FROM customer, inv, part, litem 
WHERE customer.cnum = inv.cnum 
AND inv.inum = litem.inum 
AND litem.pnum = part.pnum 
GROUP BY customer.cnum 
HAVING sum (price * qty) > 

Increasingly complex requirements 
resulted in only modest increases to 
the amount of SQL code. Testing SQL 
statements ensures that they accomplish 

T he Data Services engine 
is impressive for a first re¬ 
lease, but it is missing im¬ 
portant SQL function¬ 
ality present in DB/2. 


what they are intended to do. Sequen¬ 
tial performance was impressive, re¬ 
flecting a good optimizer and good 
memory use. 

PC Tech Journal's data manager 
benchmarks were run using a 1,202- 
row table. (For a full explanation of the 
test database constructed for the bench¬ 
marks, see “Evaluating Database Manag¬ 
ers as Development Tools,” Julie An¬ 
derson, August 1985, p. 46.) Tallying 
the number of sales made by a sales¬ 
person (unindexed) took about 12 sec¬ 
onds. Changing the name of one sales¬ 
person (78 out of 1,202 rows, no in¬ 
dexes) took 4 seconds. Doing the same 
operations on cnum, an indexed col¬ 
umn, took less than 1 second for the 
tally, and changing the cnum on three 
records also took less than 1 second. 

The small bill-of-materials database 
for a furniture company consists of a 
part table with 9 entries and a link 
table with 16 entries. Database Manager 
created the three views shown in figure 
3. The views are complex and include 
joining views with other views. Because 
the tables are small and can reside en¬ 
tirely in memory, this test measures the 
performance of a simple join with 
seven tables based on views. Database 
Manager took only seven seconds to 
perform this test. The performance of 
the database engine is good for simple, 
single-user tests. 


FUTURE BRIGHT 

A new generation of data managers is 
entering the market. These products 
are fully relational, use SQL to access 
data, boast strong database engines 
with a variety of user interfaces, and 
are more akin to their mainframe 
brethren than to early stand-alone PC 
products. IBM dominates the main¬ 
frame relational market with DB2 for 
MVS and SQI7DS for VM. Can it repeat 
this success in the PC world with Data¬ 
base Manager? 

Database Manager’s Data Services 
engine is impressive for a first release. 
It has a good SQL implementation, re¬ 
spectable performance, general compat¬ 
ibility with DB2 and SQL/DS, an ad¬ 
vanced locking and logging feature, 
and utilities for optimizing the data¬ 
base. On the down side, it is missing 
some important SQL functionality pres¬ 
ent in DB2, such as support for pri¬ 
mary keys, domains, and referential in¬ 
tegrity. What’s more, it is only a single- 
user system and does not function as a 
network server. These are holes that 
IBM is sure to plug, but the six- 
million-dollar question is “When?” 

Database Manager’s user interface, 
Query Manager, has shortcomings. It 
has functionality for building only fairly 
simple applications. Even in Extended 
Edition 1.1, Query Manager does not 
support Presentation Manager and thus 
retains its character-based interface. 

In terms of overall acceptance, 
Query Manager will probably have little 
effect; the excellence of the IBM engine 
will certainly attract many developers 
to port their own interfaces and appli¬ 
cation development tools to this en¬ 
gine. Developers familiar with the ele¬ 
gant interfaces of many PC products 
will be able to select from among ones 
similar to their favorite PC data man¬ 
ager; those already in IBM shops cur¬ 
rently using DB2 and QMF will not be 
bothered by Query Manager’s quirks. 

In fact, those in IBM shops will 
reap the first benefits from Database 
Manager—they will be able to develop 
on the PC and port their applications 
to the mainframe with only minor 
changes to take advantage of DB2’s 
enhanced features. It is these users 
who will determine the success of 
IBM’s Database Manager. 1 ""1111 ^1 


Herbert A. Edelstein is a pnncipal of Euclid 
Associates, a consulting firm specializing in 
database management and desktop publish¬ 
ing. He is a consultant, speaker, and semi¬ 
nar instructor on SQL, database manage¬ 
ment systems, distributed processing, and 
desktop publishing. 
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COMPUTER 

SYSTEMS 


Disk Interfaces 
for the High End 

A25-MHz, 80386-basecl system without the right peripheral interface 
isjust a fast machine spinning its wheels. Two hard-disk interfaces, 
ESDI and SCSI, keep pace with today's high-end machines. 


PETER G. AITKEN 


^ou can get ahead of yourself 
more quickly in computing 
JL than most any field. No sooner 
do you upgrade one component in 
your system—just to keep stride 
with the industry—when another 
appears miserably slow by compari¬ 
son. So it goes. 

When the IBM PC/XT was intro¬ 
duced in 1983, its 10MB 100-milli¬ 
second hard disk was a-marvel of 
technology, with unheard-of storage 
capacity and speed. The hard disk 
connected to the PC’s 8-bit bus 


(which ran at a “blazing” 4.77 MHz) 
via the popular ST-506 hard-disk 
interface developed by A1 Shugart of 
Seagate Technologies. 

Technology has progressed such 
that ST-506 no longer keeps pace 
with high-end systems. Two interface 
standards have supplanted ST-506: 
the enhanced small device interface 
(ESDI) and the small computer sys¬ 
tems interface (SCSI). Both are con¬ 
siderably faster, and each has charac¬ 
teristics that recommend it for 
certain configurations. 
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Attachmate Corporation. Bellevue. Washington, has trademarked EXTRA! Connectivity 
Software. IBM is a registered trademark of International Business Machines Corporation. 


H any Houdini had one 
theory anyone could appreci¬ 
ate: If you want to stay out of a 
bind, you’ve got to be flexible. 

We agree. In fact, that 
theory is exactly what’s 
behind EXTRA! Connectivity 
Software™ 

For instance, if you’re 
currently linked via coax or 
modem but you plan to switch 
to a LAN, EXTRA! gives you 
the freedom to connect all 
three ways. And that includes 
LANs using IBM’s Token-Ring 
Interface Coupler (TIC). 

It’s flexibility like this that 
prompted PC Magazine to 
name EXTRA! as its Editor’s 
Choice for PC-to-host software 
running on LANs. 

There’s something else we 
don’t want you to forget about 
EXTRA! It’s your memory. 
EXTRA! uses so little of it, you’ll 
have plenty of RAM left on 
your PC. 

Plus, Attachmate’s devo¬ 
tion to total IBM® compatibil¬ 
ity assures you that you’ll never 
get dead-ended by proprietary 
protocols. 

Which reminds us of 
something else Houdini 
used to say, "Don’t get 
into anything you can’t 
get out of later” 
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In Washington state: 206-644-4010 


Presenting The Houdini Theory 
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INTERFACES 


During its tenure, ST-506 was 
more than adequate for the job. In fact, 
the ST-506/disk combination transferred 
data much faster than the computer 
could process them. This forced hard¬ 
ware designers to reduce the hard 
disk’s data-transfer rate by formatting it 
with an interleave factor of 6, thereby 
synchronizing the transfer rate with the 
host system’s processing speed. The ef¬ 
fective transfer rate was approximately 
85KB per second (KB/s). 

Computer hardware engineers 
simply have a penchant for making 
things go faster. They soon produced 
faster (and larger) hard disks, with typi¬ 
cal access times of 40 ms, and faster 
computers—the PC/AT came out of the 
gate in 1984 running its 16-bit bus at 6, 
then 8 MHz. Yet, the ST-506 interface 
was still up to the task, achieving data- 
transfer rates of about 165 KB/s in an 
AT, roughly double that in an XT. 

Enter the 80386 in 1986 and, not 
long after, a rush of 20- and 25-MHz 
computers, with hard-disk access times 
in the teens of milliseconds. Now an 
ST-506 interface creates a serious data 
flow bottleneck because its maximum 
data-transfer rate is significantly slower 
than the throughput capacities of the 
disk and the computer. Some manufac¬ 
turers enhance ST-506 performance 
with faster transfer speeds and run 
length limited (RLL) data encoding to 
increase data density on the disk. Nev¬ 
ertheless, inherent ST-506 limitations 
(primarily its slow transfer rate) make 
enhancing its performance impossible 
for today’s high-end systems. 

Not surprisingly, 1986 also saw the 
establishment of ESDI and SCSI. To¬ 
gether, they have almost completely 
displaced ST-506 as the interface of 
choice for network file servers and 
other high-performance applications. 
Most high-end PC systems are available 
with ESDI controllers as standard 
equipment, and many vendors offer 
both ESDI and SCSI hard-disk systems 
as upgrade units. 

These two interfaces are superior 
to ST-506 primarily in their high trans¬ 
fer rates—about an order of magnitude 
faster. The maximum data-transfer rate 
of a hard-disk system is limited by the 
rate that data pass the read head, which 
is a function of two factors: rotation 
speed and recording density. All 5.25- 
inch hard disks rotate at 60 revolutions 
per second. ST-506 disks use 512 bytes 
per sector and 17 sectors per track. 

The result is a best-case transfer rate of 
(60*512*17*8) or 4,177,920 bits per 
second. Higher rates can be obtained 
by increasing either the sectors per 



The enhanced small device interface (ESDI) directly interfaces a computer’s bus 
to one or more hard disks. Circuitry on the host adapter converts disk access 
commands issued by the host software into hardware-specific control signals. 



The small computer systems interface (SCSI) defines an external bus that con¬ 
nects a host computer with as many as seven peripheral devices in a daisy-chain 
configuration. The SCSI host adapter converts operating system commands into 
SCSI bus commands; each peripheral has its own controller, which, in turn, con¬ 
verts SCSI bus commands into hardware-specific control signals. 


FEBRUARY 1989 


79 
























































































































































INTERFACES 


track or the sector size. However, ST- 
506 is further limited because it is de¬ 
signed to transmit data at 5 megabits 
per second. With transmission rates of 
10 megabits per second and higher, 
ESDI and SCSI can exploit higher re¬ 
cording densities. 

The ESDI specification describes 
the electrical and physical interface be¬ 
tween a disk controller and an ex¬ 
ternal-storage device, as shown in fig¬ 
ure 1. ESDI covers neither the commu¬ 
nications between controller and host 
system nor the details of recording data 
on the external device. 

In contrast, SCSI defines a system 
bus for data transfer between a host 
system and several external devices, 
each with its own controller (see figure 
2). Besides the electrical and physical 
characteristics of this bus, the SCSI 
specification defines a set of commands 
through which devices on the bus 
communicate with each other. Like 
ESDI, SCSI leaves open the details on 
both ends of the connection—how 
host software communicates with the 
SCSI adapter and how the individual 
controllers implement the commands 
they read from the bus. 

CONTROLLING WITH ESDI 

The ESDI specification merges three 
narrower specifications: the enhanced 
small disk (magnetic) interface, the 
enhanced small tape interface, and the 
enhanced small disk (optical) interface. 
As an ANSI draft standard, it is circulat¬ 
ing for comment before final approval. 

ESDI interfaces the computer’s bus 
to a specific hardware device, which 
can include magnetic tape, optical hard 
disks, printers, and. host-communica¬ 
tions adapters, as well as magnetic hard 
disks (considered here). Controller cir¬ 
cuitry is located on the host adapter, 
which is either on a circuit board 
plugged into an expansion slot or in¬ 
corporated onto the system board. One 
controller board controls as many as 
seven disk drives. 

Physical connections between con¬ 
troller and drives consist of two cables 
that carry data and control signals. A 
20-conductor data cable is connected 
radially, a separate cable going to each 
drive; a 34-conductor control cable is 
daisy-chained from drive to drive. Maxi¬ 
mum cable length is 3 meters. Data are 
transmitted serially over two pairs of 
differential signal lines, one pair for 
each direction. 

The controller exchanges control 
and status information with the disk in 
two ways. In the first, the controller 
activates the appropriate dedicated con- 


TABLE 1: ESDI Commands 


CODE 

COMMAND 

OH 

Seek to specified 
cylinder 

1H 

Recalibrate 
(seek to cylinder 0) 

2H 

Request status 

3H 

Request configuration 
information 

4H 

Select head group 

5H 

Control (reset status, 
start/stop spindle) 

6H 

Data strobe offset 

7H 

Track offset 

8H 

Initiate diagnostics 

9H 

Set bytes per sector 

AH-DH 

Reserved 

EH 

Set configuration 

FH 

Reserved 


Disk operations too complex to be 
controlled by signals on dedicated 
hardware control lines are specified 
by ESDI controller commands sent 
serially over a data line. 


TABLE 2: ESDI Capacity 



NUMBER 
OF BITS 

MAXIMUM 

COUNT 

Cylinders 

12 

4,096 

Tracks/group 

4 

16 

Head groups 

4 

16 

Sectors/track 

8 

256 

Bytes/sector 

12 

4,096 

Total 

40 

10 12 bytes 


The number of control lines or com¬ 
mand bits available for each compo¬ 
nent of a disk address determines the 
ultimate theoretical capacity of an 
ESDI-compliant hard drive. 


trol lines: 15 in the control cable (10 
sending requests from controller to 
drive, 5 from drive to controller), plus 
5 in the data cable (1 from controller 
to disk, 4 from disk to controller). 

In the second, the controller sends 
command words via the serial com¬ 
mand data line in the control cable. 
Some commands request status from 
the disk, which is transmitted serially 
back to the controller on the configura¬ 
tion/status data line. All commands and 
responses are 16 bits, plus 1 parity bit. 
Only 11 commands are available, two 
of which request a response from the 
disk (see table 1). Host software never 
directly issues these commands nor 
sees responses. 

Actual data are transmitted serially 
between controller and drive at the 


rate of the read/write clock (currently 
specified as 10 MHz). Assuming an av¬ 
erage 10 bits per data byte (allowing 
for error correction and address data), 
this produces an effective transfer rate 
of about 1MB per second (MB/s). 

The controller specifies the loca¬ 
tion of data to be read or written by 
physical address consisting of cylinder 
number, head number, and sector 
number. As shown in table 2, the num¬ 
ber of bits and signal lines available to 
specify the various components of the 
address allows a maximum theoretical 
capacity of one terabyte (1TB—that is, 
2 40 bytes, or 1 million megabytes). The 
limitations of the host system, however, 
can impose different limits on the de¬ 
vice. For example, DOS and OS/2 re¬ 
quire a sector size of 512 bytes, cutting 
the maximum capacity by a factor of 
eight, to “only” 137GB. 

The focus of ESDI is quite narrow. 
It leaves many details on both sides of 
the controller-disk interface undefined, 
most importantly, the software interface 
between host and controller. Imple¬ 
mentors can choose different command 
structures, so that two ESDI controllers 
are incompatible at the software level. 
The device drivers, whether in ROM 
BIOS or in RAM, must adapt different 
devices to an operating system. 

For example, the host command 
structure for the ESDI controller in the 
IBM PS/2 Model 70 (for both 60MB and 
120MB disks) specifies disk locations in 
terms of 32-bit logical sector numbers, 
rather than cylinder, head, and sector. 
The host-controller interface can re¬ 
structure the drive into logical dimen¬ 
sions that differ from the physical ones. 
More specifically, the 120MB disk on 
the PS/2 Model 70-121 has 920 cylin¬ 
ders, 8 heads, and 32 sectors per track. 
DOS, however, reports the disk as hav¬ 
ing 115 cylinders, 64 heads, and 32 sec¬ 
tors per track. Each logical cylinder, 
therefore, contains exactly 2 20 bytes 
(1MB), making it easier to specify parti¬ 
tion sizes in cylinders when partition¬ 
ing the disk with FDISK. 

On the other side of the control¬ 
ler, the ESDI specification does not 
mandate the actual recording method¬ 
ology, redundancy for error recovery, 
or format of sector address marks. 
Within the controller itself, the stan¬ 
dard makes no requirement for buffer¬ 
ing or error correction. At original 
equipment manufacturer (OEM) can 
provide a design for these aspects of 
the disk subsystem. Thus, the range of 
possible implementations of an ESDI 
disk subsystem is quite broad, with a 
corresponding spread of performance. 
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SCSI CONNECTIONS 

The SCSI specification, defined by ANSI 
standard X3.131-1986, grew out of the 
earlier SASI (Shugart Associates System 
Interface) developed in 1979 to con¬ 
nect 8-inch Winchester disk drives to 
microcomputers. It since has been en¬ 
hanced to control tape drives, printers, 
Coprocessors, and optical disks. 

SCSI is not a device interface, but 
rather specifies the physical and electri¬ 
cal characteristics of a bus for intercon¬ 
necting several peripherals, a set of 
commands for controlling them, and a 
protocol for arbitrating contention and 
controlling communications among 
them. The bus is a 50-conductor cable 
that daisy-chains as many as eight de¬ 
vices. The maximum length between 
devices is 6 meters if the cable is 
wired with single-ended signal pairs 
(one wire of each pair grounded) or 
25 meters with differential signal pairs 
(complementary signals on the wires of 
a pair). The current SCSI standard spe¬ 
cifies an 8-bit data width within this 
bus; the proposed SCSI II specification 
expands this to 32 bits (see the accom¬ 
panying sidebar, “SCSI II is Due”). 

Each device on the bus is an initi¬ 
ator that makes requests of other de¬ 
vices (for example, a host computer), a 
target that carries out the request (for 
example, a disk drive), or both (for 
example, a coprocessor that responds 
to the CPU and requests services from 
disk or memory subsystems). An initia¬ 
tor connects to the bus through a SCSI 
host adapter, which, like a device con¬ 
troller, is either plugged into an expan¬ 
sion slot or built onto the host system 
board. Each target device consists of a 
SCSI peripheral adapter, a device con¬ 
troller, and as many as eight peripher¬ 
als. One SCSI bus thus connects a sin¬ 
gle host to as many as 56 peripherals. 

Only two devices can communi¬ 
cate over the SCSI bus at one time. An 
initiator must wait for the bus to be 
free before taking control; if several 
initiators request the bus simultane¬ 
ously, the one with the highest priority 
gets it (priorities are fixed at installa¬ 
tion time). A higher-priority device can¬ 
not preempt the bus; the priorities 
matter only in arbitrating multiple re¬ 
quests when the bus is free. In systems 
with only one initiator, the host inter¬ 
face can be configured without this 
arbitration logic. 

Once the initiator controls the bus, 
it establishes communications with a 
target device by means of hardware 
handshake lines, then gives the target 
control. Thereafter, the target controls 
the transfer of all data on the bus: it 


requests the commands from die initia¬ 
tor, indicates when it is ready to send 
or receive data or send status informa¬ 
tion, and frees the bus at the comple¬ 
tion of the command. In a system with 
bus arbitration enabled, the target can 
release the bus before the completion 
of the command (for example, during 
a disk seek), then request the bus, as 
if it were an initiator, when the time- 
consuming operation ends. 

The default data-transfer protocol 
on the SCSI bus is asynchronous, in 
which the target and initiator exchange 
a request/acknowledge handshake for 
each byte of data transferred. In this 
•mode, the transfer rate is about 1 MB/s. 
Manufacturers can configure devices to 
support a synchronous protocol that 
sends data bytes at fixed intervals with¬ 
out handshaking; this method achieves 
a rate of 3 to 4 MB/s. 

A large portion of the SCSI stan¬ 
dard describes the command set that 
the initiator uses to request services 
from the target. Table 3 lists the com¬ 
mands for read/write disk drives. For 
each type of device, the commands di¬ 
vide into four types: mandatory, ex¬ 
tended, optional, and vendor-unique. 

All SCSI implementations must 
support mandatory commands. The ex¬ 
tended command set supports devices 
of higher capacity and enables self- 


SCSI II IS DUE 

An ANSI committee is currently work¬ 
ing on the final draft of the standard 
for SCSI II, known officially as 
X3T9.2/86-109. ANSI intends for this 
new standard to remain hardware- 
and software-compatible with the cur¬ 
rent SCSI standard (SCSI I), while at 
the same time offering dramatic im¬ 
provements in speed and capabilities. 
One indication of the magnitude of 
changes suggested to the current stan¬ 
dard is the sheer size of the draft 
document—more than 500 pages, 
compared with 212 for SCSI I. 

In SCSI II, major hardware 
changes are made in the bus width 
and maximum data-transfer speed. 
SCSI II remains compatible with SCSI 
I’s 8-bit data path, but also offers 16- 
and 32-bit data paths. Maximum data- 
transfer rate is increased to more 
than 10MB per second, up from 3MB 
to 4MB per second, the maximum 
currently possible. 

Another important addition is 
command queuing, which permits 
multiple commands to be sent at one 
time to a single SCSI bus target. This 


configuring software drivers dynami¬ 
cally to determine the characteristics of 
extended-mode devices. Optional com¬ 
mands add functionality but are not 
required for conformance to SCSI. The 
standard does not specify vendor- 
unique commands, but manufacturers 
can define them as appropriate. 

The data space of a SCSI device is 
organized logically as a linear array of 
blocks. Data-transfer commands specify 
a logical block number and the num¬ 
ber of blocks to transfer. The manda¬ 
tory set of commands allows 21 bits for 
the block address (about 2 million 
blocks) and 8 bits for the block count; 
the extended set uses a 32-bit block 
address and 16 bits for the block 
count. The maximum length of a block 
is 16MB in the mandatory set and 4GB 
in the extended, yielding theoretical 
maximum capacities on the order of 
10 12 and 10 18 bytes, respectively. The 
realities of host software on one end 
and peripheral construction on the 
other limit actual capacities. 

APPLES AND TENNIS BALLS 

Comparing SCSI with ESDI is like com¬ 
paring apples with tennis balls. SCSI is 
not a hard-disk controller, but rather a 
bus, with a command set, that connects 
a computer to the actual hard-disk con¬ 
troller located on the peripheral, which 


saves time because a device can parse 
a second command while the previ¬ 
ous one is executing. The new stan¬ 
dard also contains a SCSI command 
set specifically for CD-ROMs. These 
devices have been difficult to pro¬ 
gram because, unlike disk drives, they 
do not have a consistent data block 
size. Other improvements include 
enhanced automatic configuration 
capabilities and improvements in the 
copy commands (which in SCSI I 
sometimes operate improperly when 
copying between devices with differ¬ 
ent block sizes). 

Many SCSI features that are now 
specific to particular implementations 
will become part of the SCSI II stan¬ 
dard. Once the new standard is ap¬ 
proved and implemented, the indus¬ 
try will enjoy not only much better 
performance but, perhaps more im¬ 
portantly, a much higher degree of 
compatibility among manufacturers. If 
the present timetable is observed, 
final approval could come as early as 
the summer of 1989. 

— Pete)- G. Aitken 
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could—theoretically—be an ESDI con¬ 
troller. The two standards were de¬ 
signed for quite different purposes. 

When selecting a high-perfor¬ 
mance, hard-disk system, your choice 
will be between ESDI and SCSI. Hard¬ 
ware specifications, such as data-trans- 
fer speed, are only part of the compari¬ 
son. The choice of interface affects sys¬ 
tem design in many other ways. 

The maximum data transfer rate 
of an interface is the fastest rate the 
interface transfers data between the 
computer and the hard disk under 
ideal conditions—that is, when neither 
the computer nor the hard disk slows 
the system down. In this measure, ESDI 
and SCSI are, for all practical purposes, 
equivalent. Current implementations of 
both operate at 10 MHz, or 10 million 
bits per second (Mbps), which, at 8 bits 
per byte, translates to 1.25 MB/s. Not all 
of these bytes are user data, however 
(some are error correction code and 
address marks), so these speeds trans¬ 
late into a maximum data-transfer rate 
of just less than 1 MB/s. 

Accessing a hard disk involves 
more than the data transfer itself. The 
interface must translate commands 
from the operating system or applica¬ 
tion program into signals that control 
the hard-disk hardware. With ESDI, this 
is a one-step process performed by 
controller circuitry on the host adapter. 

SCSI, on the other hand, requires 
two steps. First, the host adapter con¬ 
verts the operating system commands 
to SCSI bus commands. Then, the cir¬ 
cuitry on the hard disk converts the 
SCSI bus commands to hard-disk con¬ 
trol signals. This SCSI processing over¬ 
head gives ESDI the edge in raw trans¬ 
fer rate; thus, other factors being equal, 
ESDI takes slightly less time to read or 
write a given disk file. 

SCSI, however, offers its own ben¬ 
efits. Two advantages result from its 
configuration, which places separate 
controller circuitry directly on each 
hard disk (or other peripheral). For 
one, the developer can select the best 
controller design for each drive, rather 
than relying on a generic central con¬ 
troller that might not match exactly the 
characteristics of different drives. For 
another, the data lines between con¬ 
troller and drive are less subject to 
noise because they are so short. 

A more fundamental SCSI advan¬ 
tage is that, for a high-level subsystem, 
it has a fair amount of stand-alone in¬ 
telligence. The command structure per¬ 
mits fairly complex transfers between 
SCSI devices on the same bus, once 
started, to proceed without the host 


TABLE 3: SCSI Commands for Direct-access Devices 


CODE 

TYPE 

COMMAND 

00H 

o 

Test unit ready 

01H 

o 

Rezero (seek to track 0) 

03H 

M 

Read status 

04I-I 

M 

Format 

07H 

O 

Remap sectors per defect list 

08H 

M 

Read data (21-bit address, 8-bit count) 

OAH 

M 

Write data (21-bit address, 8-bit count) 

OBH 

O 

Seek (21-bit address) 

12H 

E 

Inquiry (get unit type) 

15H 

O 

Mode select (set drive parameters) 

16H 

O 

Reserve (lock) unit or extent 

17H 

O 

Release (unlock) 

18H 

O 

Copy data (same or different units) 

1AH 

O 

Mode sense (get drive parameters) 

1BH 

O 

Start or stop drive 

1CH 

O 

Read diagnostic results 

1DH 

O 

Request diagnostics 

1EH 

O 

Prevent or allow medium removal 

1FH 

— 

Reserved 

25H 

E 

Read capacity or free space 

28H 

E 

Read data (32-bit address, 16-bit count) 

2AH 

E 

Write data (32-bit address, 16-bit count) 

2BH 

O 

Seek (32-bit address) 

2EH 

O 

Write with verify 

2FH 

O 

Verify 

30H 

O 

Search for data high 

31H 

O 

Search for data equal 

32H 

O 

Search for data low 

33H 

o 

Set extent limit for next series of accesses 

34H-38H 

— 

Reserved 

39H 

o 

Compare data 

3AH 

' o 

Copy with verify 

3BH-9FH 

— 

Reserved 

Codes not listed are available for vendor-unique commands. 

M - Mandatory for base SCSI implementation 

E = Required for extended implementation 

0 = Optional in either implementation 


The extended command set supports self-configuring driver software and allows 
devices of higher capacity than the mandatory set. Many manufacturers use the 
undefined command codes for implementation-specific commands, which causes 
incompatibilities among various SCSI units and diminishes SCSI interchangeability. 


intervening further. Thus, a hard disk 
can be backing up to tape while the 
computer goes about other business; 
or transfer requests can be given some 
priority other than arrival time, so that 
a lengthy transfer could be interrupted 
to perform a shorter one. 

Another SCSI advantage is that it 
connects as many as seven targets to a 
single SCSI host adapter. The daisy- 
chain configuration makes cabling rela¬ 
tively simple. Theoretically, any SCSI 
device can connect to a SCSI port; this 
includes hard disks, tape drives, CD- 
ROM players, scanners, and write-once- 
read-many (WORM) drives. Devoting 
one precious expansion slot (are there 


ever enough?) to a SCSI host adapter is 
an exceptionally effective way to maxi¬ 
mize the unit’s expansion capabilities. 

If you are a real peripheral hog, you 
can put as many as four SCSI host 
adapters in one system unit. 

AldTOugh the ESDI specification al¬ 
lows for devices other than hard disks, 
and for connecting as many as seven 
devices to one controller, all current 
PC implementations are limited to two 
hard disks (for no particular reason). 

On the surface, SCSI seems to be 
the hard-disk interface of choice for all 
systems except single-user configura¬ 
tions in which every iota of hard-disk 
speed is more important than expand- 
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Not any more. 

That’s because with the new 
dBASE IV" Developer’s Edition, you 
get all the resources you need to build 
powerful, practical, and effective 


applications—right in the same package. 

The Developer’s Edition is a single, 
sophisticated, and highly integrated 
environment for developing, testing and 
distributing your database applications 
quickly and easily. 

It starts with the complete dBASE 
IV software and feature set, and includes 
two additional LAN keys; a multi¬ 
window debugger; a powerful template 
language; dB-link and Build utilities; 
special documentation; even a single- 
and multi-user royalty-free runtime 
distribution module. And for even better 


performance, you’ll also get the Profes¬ 
sional Compiler, when available, for free. 

Want to see the ultimate in dBASE 
development? Just visit your local au¬ 
thorized AshtonTate dealer. Or, call 
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ability. This conclusion is justified if 
based solely on the idealized specifica¬ 
tions and abilities of each interface. 

Developers and integrators know, 
however, that a functional system is not 
constructed out of idealized specifica¬ 
tions. The realities are what is commer¬ 
cially available, how much it costs, 
which system software it works with, 
and so on. In the real world, an intelli¬ 
gent choice of hard-disk interface is 
more than simply choosing between 
ESDI and SCSI on the basis of design; 
other factors are involved. 

To digress momentarily, the ST-506 
interface is relatively simple and has 
been around for many years. Standards 
have evolved, so when you purchase an 
ST-506, you know exactly what you are 
getting. One manufacturer’s ST-506 
controller will work with a variety of 
hard disks—witness the many Adaptec, 
Western Digital, and Xebec controllers 
that run CDC, Miniscribe, Rodime, and 
Seagate disks in millions of XTs and 
ATs. With the new interfaces, however, 
a vendor must design an ESDI or SCSI 
drive integrally with its interface. 

An ESDI or SCSI hard-disk system 
consists not only of the host adapter 
and the hard disk; software drivers are 
also essential components. The sheer 
complexity of ESDI and SCSI makes it 
tricky for all of this hardware and soft¬ 
ware to work together smoothly. 

The software drivers must work 
smoothly with the operating environ¬ 
ment. A mass-storage system that works 
perfectly well with 3Com might not 
work with Banyan because software 
drivers are not available. For OS/2, 

BIOS drivers burned into on-board 


ROM are useless; a disk system needs 
protected-mode drivers implemented 
either in IBM’s ABIOS firmware or en¬ 
tirely in software. 

Besides the potential problems 
with systems software, the question of 
compatibility with applications arises, 
especially disk utilities. No problem 
should arise where these utilities limit 
disk access to methods officially sanc¬ 
tioned by the operating system or at 
least the BIOS; however, programs 
behave differently. A benchmark that 
times track-to-track access could pro¬ 
duce unexpected results if it steps by 
logical tracks and if the logical track 
does not correspond to a physical 
track. (In the 120MB ESDI disk of the 
PS/2 Model 70-121, when the software 
driver steps by one track, the read/ 
write heads move across eight physical 
tracks, understating this aspect of the 
disk’s performance by a factor of 8.) 

MORE TRADE-OFFS 

Various factors give the cost advantage 
to ESDI. To be specific, three funda¬ 
mental aspects of the SCSI design com¬ 
bine to increase its cost over a com¬ 
parable ESDI installation. One factor 
was listed above as a SCSI advantage: 
the SCSI intelligence. In the digital 
world, more intelligence means more 
logic elements, and more logic ele¬ 
ments mean more chips, more printed 
circuits, and so on, all of which add to 
the cost of a system. 

The second factor is a direct result 
of SCSI being an independent bus 
rather than a device-specific interface. 
This means that each computer-periph¬ 
eral link contains two separate inter¬ 


faces, one between the computer’s bus 
and the SCSI bus, and one between the 
SCSI bus and the peripheral controller. 

The third factor has to do with in¬ 
ternal versus external mounting of pe¬ 
ripherals. ESDI hard disks are, almost 
widiout exception, mounted inside the 
system unit where they share its case 
and power supply. SCSI hard disks can 
be mounted internally, but external 
mounting is necessary to take advan¬ 
tage of the interchangeability of SCSI 
peripherals (which is, after all, one of 
its selling points). An external periph¬ 
eral must have its own case and power 
supply; this adds to the cost. 

Planning ahead can impact overall 
cost effectiveness. For a two-disk net¬ 
work file server that will be locked in 
a closet for the next five years, ESDI 
interface disks may indeed save money. 
If, on the other hand, you are design¬ 
ing networked workstations for a grow¬ 
ing firm, spending a little more on 
SCSI now can save money down the 
road when your client adds scanners 
and optical drives to each station. 

PROMISES, PROMISES 

In evaluating either interface, deal with 
the reality of available hardware and 
software and not just with the promise 
of potential capabilities. Fully docu¬ 
mented ANSI standards exist for both; 
however (and this is particularly true 
for SCSI), the standards are very flexi¬ 
ble. Different implementations can 
exist, all of which adhere to published 
standards, but none of which is com¬ 
pletely compatible with the others. 

One of SCSI’s strongest selling 
points is the ability to plug any SCSI 
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mean to say that a 
database program’s 
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as the program 
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That’s because like dBASE IV, this 
Applications Generator provides a range 
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Or even the most simple. 
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peripheral into a SCSI host adapter and 
be off and running. Thus, not only can 
you attach as many as seven target de¬ 
vices to a single SCSI port on your PC, 
but also, theoretically, you can move a 
SCSI hard disk and its data between 
computers—and not just from PC to 
PC, but from PC to Macintosh, PC to 
VAX, and so on. 

This connection between comput¬ 
ers, although true in theory, is not nec¬ 
essarily so in practice, for two reasons. 
First, SCSI buses come in two different 
flavors—single-ended and differential. 
Second, the command set is so loosely 
defined that any manufacturer can radi¬ 
cally redefine it by implementing a set 
of unique commands. You cannot as¬ 
sume that a SCSI peripheral from one 
vendor will function on a SCSI host 
adapter from another vendor. 

If you are planning to hang a lot 
of different peripherals on your SCSI 
port, look for a vendor that supplies 
not only the host adapter, but all the 
peripherals you need as well. Purchas¬ 
ing all components from one vendor 
minimizes incompatibilities. Price, in 
this situation, becomes a secondary 
consideration. If you do mix hardware 
from different vendors, be sure to test 
for compatibility. 

Speed improvements are imminent 
for both interfaces. SCSI chip sets with 
double and quadruple the transfer rate 
of current hardware are currently in 
the prototype stage, as are ESDI con¬ 
trollers that operate at 15 MHz and 24 
MHz instead of the current 10 MHz. 

Which is better, ESDI or SCSI? A 
definitive answer is impossible. A look 
at what the industry is doing is no help 
either—it is a mixed bag. Some manu¬ 
facturers supply only one type or the 
other, but most supply both, indicating 
that the market has shown no marked 
preference for one or the other. Select¬ 
ing a high-performance, hard-disk inter¬ 
face is not as simple as deciding be¬ 
tween ESDI or SCSI. Developers must 
determine which specific mass-storage 
implementation will work best in an 
individual operating environment, in¬ 
cluding the hardware, the network, die 
operating system, plans for future ex¬ 
pansion, and so on. No simple task, but 
then, progress and simplicity seldom 
go hand-in-hand. 1 '"1111 SI 


Peter G. Ait ken, Ph.D., is an assistant profes¬ 
sor in the physiology department at the 
Duke University Medical Center in Durham, 
North Carolina, where he uses IBM PCs ex¬ 
tensively in his research. As a freelance con¬ 
sultant and programmer, he has written 
and marketed laboratory software. 
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FRONTRUNNER (a new Ashton Tate product 

created by Apex Software) 


GREENLEAF LIBRARIES 


FrontRunner generates memory- 
resident pop-up applications using the 
dBASE III Plus or dBASE IV program¬ 
ming language. Once your memory - 
resident program is created, pop-up your 
program while using Lotus 1-2-3, any 
dBASE program, Clipper. Basic, any 
word processor, DOS or any program 
written in any language. Pop-In and Pop- 
Out of any software package instantly. All 
data files and indexes created are 
dBASE compatible. FrontRunner applica¬ 
tions can be compiled into binary files for 
protected distribution and unparalleled 


speed. The user selects a hot-key to call 
up an application. Use the unique 
POWERKEY feature to define additional 
hot-keys within the application. A power¬ 
ful paste command allows the user to ex¬ 
tract data from a FrontRunner application 
into a word processor, spreadsheet or 
other application. Use FrontRunner for 
pop-up help screens, account listings, 
phone directories, schedules, random 
notes, printing mailing labels.... anything 
imaginable. 

FrontRunner.... List: $295, Ours: $195 
(new low price!) 


Functions 

C source, assembler source, and 
binary libraries of 225 functions for 
many compilers. Emphasizes tight func¬ 
tional groupings to minimize loading 
code which your application may never 
use. Manual's 250 pages help select ' 
functions, as do demos, bulletin board. 

Communications 

Communicate from within your own C 
programs! Over 120 functions and 
demo programs in C and assembler 
source to set up interrupt-driven asynch 
communications for up to 16 channels. 
Up to 9600 baud, ASCII or binary, any 
parity or word length, 8250 UARTs, 


Xon/Xoff and Xmodem, WideTrack re¬ 
ceive. Goodbye separate communica¬ 
tions software. Specify compiler. 

Data Windows 

Windows, menus and data entry do 
work together...when you utilize Green- 
leaf's screen architect. This smooth 
screen designer offers device inde¬ 
pendence, logical windows, table driv¬ 
en data entry and economical pricing. 
Source code is also available. 

List Ours 

Communications $185 $139 

Functions $185 $139 

Data Windows $295 $249 

Complete 3 in 1 Pack $665 $475 


Shopping List for the Power Workbench 


ASSEMBLER 

Microsoft Macro Assembler with Utilities . 
PASM 86 by Phoenix, Macro Assembler ... 

ASSEMBLER Support 

Btrieve Softcraft’s File Manager. 

GSS CG\....Device independent graphics .. 

BASIC 

Microsoft BASIC Interpreter., for XENIX ... 

Microsoft QuickBASIC... Ver 4.0 . 

Turbo BASIC. NEW from Borland . 

BASIC LIBRARIES & UTILITIES 

Btrieve Softcraft’s File Manager. 

GSS CGI.. ..Device Independent Library ... 
Halo Graphics by Media Cybernetics. 

C LANGUAGE COMPILERS 

C86 PLUS by Computer Innovations. 

Lattice C Compiler Now ver 3.2. 

Let’s C Compiler from Mark Williams Co 
Mark Williams C full development system 
Microsoft C Compiler with free CODEVIEW 

Microsoft Quick C....Special Price . 

Turbo C. New from Borland . 

C LIBRARIES—Communications 

Asynch Manager by Blaise. 

Greenleaf Communications. 

Essential Communications. 

Essential Communications Plus. 


LIST US 
150 109 
195 109 

245 179 
495 425 

350 249 
99 66 
100 75 

245 179 
495 425 
325 249 

497 397 
450 299 
75 55 

495 369 
450 295 
99 66 
100 75 

175 135 
185 139 
185 125 
310 239 


C LIBRARIES—FILE MANAGEMENT 

Btrieve Softcraft’s File Manager. 

Btrieve/N File Management for Networks. 

Ctree by Faircom.with full source. 

Rtr ee... Report Gen. for Ctree . 

Ctree & Rtree. Special Combination ... 

dBC ISAM Accesses dBase files. 

with Source code. 

dBC III Plus multiuser. 

with Source code. 

Opt Tech Sort Super fast sort for Btrieve. . 
XQL....SQL from NOVELL . 


C LIBRARIES—Graphics 

Essential Graphics... no royalties . 

GSS CGI.... Device independent graphics . 

GSS Metafile Interpreter stores images .. 

Halo ’88 by Media Cybernetics. 

Halo for Microsoft Languages. 


C LIBRARIES—Screen Design 

Curses from Lattice,UNIX lookalike. 

with source. 

C Worthy....by Custom Design Systems .. 

C Worthy with Forms. 

Greenleaf Data Windows. 

Microsoft Windows Dev. Toolkit. 

Panel Plus by Roundhill. 

View Manager for C,Blaise . 

Vitamin C ...Creative Programming . 

VC Screen.. .Source code Generator . 

Windows for C. 

Windows for Data. 

Zview ....Data Management Consultants .. 

C UTILITY LIBRARIES 

Basic C.... Basic-like routines for C . 

Blaise C Tools Plus/5.0.. ..f/MsC & QuickC. 
Blaise Turbo C Tools.. .f/TurboC . 


245 179 
595 449 
395 299 
295 235 
650 499 
250 175 
500 349 
750 595 
15001195 

149 105 
795 595 

299 225 
495 425 
295 265 
325 249 
595 434 

125 99 

250 199 
195 159 
295 269 
295 249 
500 365 
495 395 
275 199 
225 198 

150 H9 
195 149 
295 259 
245 122 

175 139 
129 99 

129 99 


C Food Smorgasbord by Lattice. 

C Utility Library by Essential,300 functions 

Greenleaf Functions ..... 

PforCe by Phoenix, vast library. 

OTHER TOOLS 

BASTOC ...JMI, Translates BASIC toC . 

dBX Translator. dBASE to C translator . . 

with Library Source. 

Pre/C ....by Phoenix, like UNIX lint . 

PC-LINT..by Gimpel, subset of UNIX Lint .. 

COBOL 

Micro Focus COBOL/2. 

Micro Focus Toolset. 

Micro Focus Personal COBOL 

Microsoft COBOL inc. COBOL Tools. 

for XENIX. 

RM/COBOL...by Ryan McFarland . 

RM/COBOL 85...ANSI 85 . 

COBOL Support 

Btrieve Softcraft’s File Manager. 

GSS CGI ....Device independent graphics .. 

Halo. from Media Cybernetics . 

RM/Screens ..Screen generator . 

RM/Net+ 5...R/M COBOL networking . 

DBASE & RELATED PRODUCTS 

Applications Plus ....Fox & Geller . 

Brief & dBrief. .Editor/Macro lang for DBase 

Clipper. Nantucket's DBase Compiler .. . 

DATA-p. Wallsoft . 

dBC III Plus supports multiuser commands 

with Source code. 

dBC ISAM ...accesses dBase files . 

with Source code. 

dBX Translator. dBASE to C translator .. 

with Library Source. 

dFlow. Wallsoft . 

Documenter. Wallsoft . 

Fox Base+ Fox Software . 

Multiuser version. 

QuickCode Plus. Fox & Geller . 

QuickEntry. Fox & Geller . 

QuickReport. Fox & Geller . 

Ul Programmer ....Wallsoft . 

FORTRAN Compilers & Utilities 

Btrieve: Softcraft’s File Manager. 

GSS Graphics Development Toolkit ....CGI . 

GSSGKS ...Kernel Sys,ANSI Level 2b . 

Halo ’88. from Media Cybernetics . 

Microsoft Fortran.. Ver 4.0,inc. CodeView .. 

for XENIX. 

R/M Fortran ...ANSI 77by Ryan McFarland. 

for XENIX. 

Spindrift Library.... By Spindrift Labs . 

PROLOG 

APT ..PROLOG Tutor . 

Arity PROLOG Compiler & Interpreter 

Arity PROLOG Interpreter. 

Arity Standard PROLOG . 

PROLOG-86 Plus. Solution Systems .. 

Turbo PROLOG ...Borland Inti . 

Turbo PROLOG Toolbox ...Borland . 

TEXT EDITORS 

Brief. from Solution Systems . 

dBrief ..Macro lang for Brief & DBase ... 


LIST 

US 

150 

109 

185 

119 , 

185 

139 

395 

199 

495 

399 

550 

469 

950 

829 

295 

289 

139 

125 

900 

795 

900 

795 

149 

134 

700 

499 

995 

749 

950 

697 

1250 

895 

245 

179 

495 

425 

325 

249 

395 

335 

300 

249 

299 

249 

275 

229 

695 

449 

60 

50 

750 

595 

15001195 

250 

175 

500 

349 

550 

469 

950 

829 

149 

124 

295 

244 

395 

247 

595 

397 

295 

170 

99 

59 

295 

170 

NEWCALL 

245 

179 

495 

425 

495 

425 

325 

249 

450 

295 

695 

499 

595 

499 

750 

599 

149 

129 

65 

59 

650 

569 

295 

239 

95 

77 

250 

199 

100 

75 

100 

75 

195 

155 

95 

79 


Brief & dBrief Combo. 

Condor Editor ....Condor Corp SUPER SALE 

Epsilon. Lugaru . 

KEDIT. Mansfield..identical to XEDIT - 

KEDIT Ver. 4.0. 

Pmate. Phoenix . 

Vedit Plus. Compuview . 

DEBUGGERS 

Advanced Trace 86. Morgan . 

C-Sprit e...Source debugger for Lattice C .. 

Periscope I ...Board, Switch, Software . 

Periscope II ..Breakout Switch & Software . 

Periscope II. Software only . 

Periscope III....8 Mhz . 

Periscope III... 10 Mhz . 

Pfix 86 Plus ....Phoenix symbolic debugger. 

LOGITECH 

MODULA-2 Compiler Package. 

MODULA-2 Development Pkg. 

MODULA-2 Toolkit. 

MODULA-2 ROM Package. 

MODULA-2 Window Package. 

PHOENIX 

Pasm 86. Macro ASSEMBLER . 

Pdisk. Disk Management Utility . 

PFantasy. six-pack take-away . 

PFinish. Profiler . 

PFix 86 Plus.Symbolic Debugger. 

PForCe. Utility library . 

PforCe ...Pforce for C . 

PLink 86+ ...sophisticated overlay linker .. 

PMaker. make utility . 

Pmate. Text Editor . 

Pre-C. Super-set of UNIX Lint . 

Ptel. Binary Transfer Program . 


POLYTRON 

PolyBoost ... Software accelerator . 

PolyDesk III..3rd Generation Desktop org 

Poly Librarian ...Library Manager . 

PolyLibrarian II. 

PolyMake. Complete MAKE Utility . .. 

PolyShell. UNIX-like Command Shell.. 

PolyXREF2... Cross Reference Util all lang 
PolyXREF2 ...Single Language support. . 
PVCS Corporate... Source Code Control . 
PVCS Personal... Personalised ver of above 
PVCS Network... Powerful Ver. of PVCS .. . 


ryan McFarland 

RM/COBOL. ANSI 74 Standard . 

for UNIX or XENIX. 

RM/COBOL 85 . ANSI 85 Standard . 

RM/FORTRAN. ANSI 77Standard . 

for UNIX or XENIX . 

RM/NET+ 5... COBOL Networking . 

RM/Screens. COBOL 85 Screen generator 

SOFTCRAFT 

Btrieve Softcraft’s File Manager. 

Xtrieve... Query language for Btrieve .... 

Report Option for Xtrieve. 

Btrieve/N File Management for Networks . 

Xtrieve/N. Multi-User Query . 

Report Option/N.../Wu///-user Rep Opt.. . 
XQL. SQL for Btrieve . 


LIST 

US 

275 

229 

130 

65 

195 

149 

125 

99 

150 

128 

195 

179 

185 

129 

175 

119 

175 

139 

795 

749 

175 

139 

145 

105 

1095 

875 

1395 

1129 

395 

199 

99 

79 

249 

199 

169 

139 

299 

239 

49 

39 

195 

179 

145 

134 

995 

799 

395 

199 

395 

199 

395 

199 

395 

199 

495 

269 

125 

109 

195 

179 

295 

289 

49 

39 

80 

73 

99 

73 

99 

89 

149 

129 

149 

129 

149 

109 

219 

189 

129 

118 

395 

329 

149 

129 

Call 

Call 

950 

697 

1250 

999 

1250 

895 

595 

297 

750 

599 

300 

249 

395 

335 

245 

179 

245 

220 

145 

128 

595 

449 

595 

459 

345 

269 

795 

595 
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PROGRAMMING PRODUCTIVITY TOOLS 


C TREE & R-TREE 

B-Tree File Manager Now Has Report Generator 


ESSENTIAL C 
UTILITY LIBRARY 

400 Functions, 30$ Each 

You've probably seen the speed and 
power of Essential's C function library 
without knowing it. Software greats have 
been using it for some time to give to¬ 
day’s top products pizazz and panache. 

Now grown to 400 functions Essential 
produces pop-up menus, save and re¬ 
store screens and windows to disk or 
memory in as little as l/10th second, 
and the fastest video output available. 
Library has a complete set of 50 busi¬ 
ness graphics functions, 40 string hand¬ 
lers. 28 functions for printers, 18 for 
mice. 11 for time and date. DOS interfac¬ 
ing functions offer disk error trapping, 
directory and file management. Every¬ 
thing in source, including sample pro¬ 
grams that demo library functions. We 
have versions with pre-built libraries for 
all well-known C compilers, and a 
source code librarian is supplied for roll¬ 
ing your own. 

List: PC Express 

C Utility Library $185 $119 

Essential Graphics $299 $225 

Essential Communications $185 $125 

with Breakout Debugger $310 $239 


c-tree : The only major b-tree file manager 
with network support in the standard low- 
cost version. c-treeTM gives you record¬ 
locking routines for DOS 3.1 /3.2, UNIX 
and XENIX, and it even comes in C source 
code, yet there are no royalties. Source 
sticks to K&R, so c-tree is portable. Tests 
in many environments prove it. 

Permits any number of keys for a data 
file—alpha, numeric, even floating point. 
Handles files with varied record lengths, 
multiple keys in one index file. Both high 
level and decomposed functions. It's the 
works. 


r-tree: Adds the ability to produce ad 
hoc reports from files maintained by 
c-tree (v. 4.1 and up). Link a file descrip¬ 
tion to the r-treeTM library, and use any 
text editor to write report scripts with no 
further C coding. Reports can access data 
in several files, select on criteria, join 
findings into new logical records, sort 
them, calculate new fields and columns, 
tabulate by control breaks. Comes in 
source, same portability as c-tree, and 
fits any compiler. 


List: Ours: Combined: 

c-tree: $395 $299 $499 

r-tree: $295 $235 


WINDOWS 
for DATA 

M’soft Windows Compatible 

"Onlt one package can be easily recom¬ 
mended" said Computer Language Qune 
'87) reviewing nine window and data entry 
products for C. Complete field level func¬ 
tions specify prompt string, field length, 
data type, screen location, picture, target 
variable, entry rules, help messages, 
even functions to call for validation once 
data keyed in. 

Windows for C is a subset. No data entry 
but all windowing functions. Unlimited 
windows can be made either to pop up 
or permanently overwrite the screen, 
scroll and highlight lists vertically and 
horizontally. Specify Compiler. Windows 
for Data: List $295, Ours $259. Windows 
for C: List $195. Ours $149 


BLAISE 

C TOOLS PLUS/5.0 

C TOOLS PLUS/5.0 from Blaise Com¬ 
puting Inc. helps you to quickly 
build professional applications using the 
full power of Microsoft C 5.0 and QuickC. 
Now you can concentrate on program 
creativity by having full control over 
DOS, menus, interrupt service routines, 
memory resident programs, fast direct 
video access; windows; printer and key¬ 
board control, and more! 

Blaise Computing’s attention to detail, 
like the use of full function prototyping, 
cleanly organized header files, and a 
comprehensive, fully-indexed manual, 
makes C TOOLS PLUS/5.0 the choice for 
experienced developers as well as new¬ 
comers to C. 

C TOOLS PLUS/5.0 prebuilt libraries 
are ready to use with either QuickC or 
the Microsoft C 5.0 command line envir¬ 
onment. Complete documented source 
code is included so that you can study 
and adapt it to your specific needs. 



List: PC Express: 

C TOOLS PLUS/5.0 

$129 

$ 99 

Turbo C TOOLS 

$129 

$ 99 

C ASYNCH MANAGER$175 

$135 

Turbo POWER TOOLS 

$ 99 

$ 75 

Turbo ASYNCH PLUS 

$ 99 

$ 75 


PANEL PLUS 

Library Source Code Gives It Complete Portability 


POLYTRON VERSION CONTROL 

Source Code Control for Any Language 


There are no end of tools for screen 
design and data entry, but none qyite 
like Panel Plus. Design a screen under 
program control, use Panel's utility to 
"run" and test it field by field, then 
pass it to Panel's code generator which 
delivers C source code. Options style 
the code to your compiler's liking, and 
you can of course do what you like to 
the source afterward. The code calls 
Panel Plus's function library, but now 
the library comes in source, so every¬ 
thing produced is highly portable. Not 
like other screen managers delivered 
as object libraries and which leave you 
to write the detailed code. 

Panel Plus will operate in graphics 
mode via interfaces to graphics prod¬ 
ucts it supports and can utilize the 
EGA's 43-line screen. Low-level I/O 
functions adapt it to various keyboards, 
screens, operating systems. 

Panel's newest incarnation has every 
imaginable feature. A single screen de¬ 
sign can have 1000 fields stacked as 
visual overlays up to 127 levels deep or 


d BCTM is a series of C libraries from 
Lattice which creates, accesses and 
updates files identical to those of dBASE 
itself. So dBASE can read and update the 
files too. 

What for? It means both C and dBASE 
applications can operate on the same 
data bases interchangably. It means C 


Payment: We honor MasterCard, Visa, Amer¬ 
ican Express (no surcharge), checks in ad¬ 
vance, or funds wired to PC Express, c/o Chem¬ 
ical Bank, 126 East 86 St., New York, Account 
034-016058. COD (U.S. only) for cash, money or¬ 
der. certified check (no fee). NY State, add sales 
tax. Purchase orders accepted from larger cor¬ 
porations and institutions at our discretion if 
you agree to net 30 days plus 2% a month late 
penalty thereafter. 

Shipping & Handling: U.S.: UPS Surface: 1st 
product $6, each add'l $3. UPS 2nd Day Air: 1st 
product $12, each add'l $6. UPS Next Day Air 
and Federal Express shipment costs based on 
weight. International: Charges vary by destina¬ 
tion and carrier. $10 per shipping container for 
export forms. Air parcel post at your risk beyond 
collected insurable amount. 


as pop-ups. Groups of fields can be 
moved between levels. Screens can be 
output as compilable code or stored on 
disk for loading at run-time. Each field 
can be boxed, colored, multi-row, word¬ 
wrapped, and scrolled horizontally and 
vertically if larger than its on-screen 
view aperture. It can be assigned its 
own help and error message, can be 
told to accept certain characters, or to 
match a picture, and to check data 
after entry—proper dates, number 
ranges, etc.—using Panel’s or your own 
validation routines. You can add your 
routines to Panel’s test utility because 
even it comes as source. Fields are ac¬ 
cessed in any order and control reverts 
to your application program after each 
field for choice of action. 

For past Panelists, the new version has 
smaller and faster field and screen 
functions, tighter granularity, and an en¬ 
hanced, reworked library. Major tool 
for the serious developer. List: $495, 

PC Express: $395. 


programmers can interface with the big 
market of dBASE users out there, yet 
side-step the dBASE language. It means 
dBASE applications can now be linked to 
the universe of C libraries and tools to 
add windows, graphics, statistical analy¬ 
sis, all the things dBASE cannot do. It 
means the speed and power of C to im¬ 
press clients accustomed to dBASE! 

dBC's functions parallel all dBASE's file 
handling commands, many decomposed 
to permit direct data manipulation. Our 
versions of dBC mimic file formats for 
dBASE II and III and now dBASE III Plus 
makes your programs network ready!... 
as many stations as a network allows. 
Hands-off mode handles record and file 
locking and unlocking automatically. 
Close in functions give you direct lock/ 
unlock control. 

Supports all four memory models. 
dBASE II, III...List: $250, Ours: $175. 
dBASE III Plus...List: $750, Ours: $595. 
Call for Source Code Pricing. 


PVCS allows programmers, project 
managers, librarians and system ad¬ 
ministrators to control the proliferation 
of revisions and versions of source 
code in software systems. Independ¬ 
ent programmers, the leading soft¬ 
ware publishers and LAN companies, 
and hundreds of Fortune 1000 com¬ 
panies rely on PVCS to store and re¬ 
trieve multiple revisions of text. It 
maintains a complete history of revi¬ 
sions as an "audit trail", generates 
status reports, and uses intelligent 
"difference detection" to minimize 
disk space for each new version. 

On Corporate and Network PVCS 
simultaneous changes to a module are 
merged into a single new version. If 
changes conflict, the user is notified. 


T he C-WorthyTM Interface Library 
wraps an entire user interface 
around your application. Its full power 
can be summoned by only a few high 
level calls. Sound exaggerated? A single 
function call can set up a complete text 
editor in a screen window. Recently ac¬ 
quired by Solution System, over 600 
pages of Documentation, Turbo and 
Quick C version and a complete Inter¬ 
face Library have been added. 

• High level calls pop menus and scroll¬ 
able choice lists to the screen, restoring 
the background when dismissed. 
•Windowing facilities open portholes of 


Fully Functional Fortran Library. 

Spindrift’s smooth package offers 
something previously unavailable to the 
Fortran buffs...a basket of functions, 
packed to the brim. No more tedious 
coding. Just call on Spindrift with it's 
armoury of functions. 

Any number of Windows may be 
defined, each with a striking border 
and brilliant color. Define "pop-up" 
screens, Save/Restore images, set Cur¬ 
sor shape. Snare an entire screen into a 
Character array. 


The "Logfiles" used to track changes 
are interchangeable between any 
PVCS product. 

Corporate PVCS is for multiple pro¬ 
grammers. It includes "branching" to 
maintain code when programs evolve 
on multiple paths. Personal PVCS 
offers most of the power and flexibility 
of corporate PVCS, but excludes mul¬ 
tiple programmer features. Network 
PVCS is the Corporate version for 
LANs. File locking and security levels 
can be tailored to each project. 


Ask for: 

List 

PC Brand: 

Personal PVCS 

$149 

$129 

Corporate PVCS 

$395 

$329 

Network PVCS 

Call 

Call 

PolyMake 

$149 

$129 


up to screen size for viewing virtual 
screens larger than the physical screen. 
•Full context-sensitive help screen man¬ 
agement takes over these chores and 
error messages. Automatic routines inter¬ 
rupt with pageable text windows explain¬ 
ing what to do next. 

Novell found it "played a key role and 
accelerated development" in making its 
NetWare^ utilities easier for users. In¬ 
genious demo: call for it. 

Ask for: List: PC Express: 

C-Worthy $195 $159 

with Forms Library $295 $269 


The Keyboard; read it without echo, 
or sense any keypress during execution. 
Cursor controlled directly with 
Edit keys. 

DOS interface includes: Call System, 
Call Exec, Findfrst/Findnext for (*) and 
(?) file searching. Search the Path, sub¬ 
directory and file manipulation, com¬ 
mand line argument parsing, date/time 
functions, DOS environment access, and 
much more. Other utilities also included. 

Specify compiler, Microsoft or Ryan 
McFarland. List: $149.00. Us: $129.00 


dBC Identical dBASE m Plus Files Using C 


C-WORTHY INTERFACE LIBRARY 


THE SPINDRIFT LIBRARY 
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PC EXCHANGE PROGRAMMER’S WORKBENCH 


dBASE AT THE SPEED OF C 

dBx Translates dBASE Applications to C 


You dBASETM programmers know what 
an expressive and readable language 
dBASE is. It’s a very comfortable devel¬ 
opment environment. But the price is de¬ 
based performance. Even compiled 
dBASE doesn't offer the speed that some 
users require these days. The kind of 
speed offered by software written in the 
C language. The answer is dBxTM. 

dBx translates dBASE to C. It offers you 
a major competitive advantage over the 
next dBASE programmer: Keep writing 
in dBASE. Take every application all the 
way to completion. Then use dBx to 
translate them top to bottom to C! 


Other advantages: C is portable, even 
to other operating systems like UNIX/ 
XeruxTM To the Macintosh or Amiga. 
dBx gives your applications a passport to 
places dBASE cannot go. 

Has its own file manager for single 
user, but links to major C file managers— 
c-tree and dBC—for compatibility with 
dBASE files or multi-user support. We 
have everything you'll need, including 
good advice. 

List: Ours: 

dBx $550 $469 

with Library Source $950 $829 

Call for Full Source Pricing 


BRIEF/dBRIEF 

The Power Environment for dBASE Programming 


Many worthy utility products supply 
needs that dBASE® 's programming lan¬ 
guage doesn't—dUTILTM dFLOWTM 
and a host of others. Trouble is, you have 
to use them separately, then combine 
their output into your dBASE program 
files. 

No longer. dBRIEFTM, written in 
BRIEF's macro language, grabs hold of 
BRIEF and turns it into a complete dBASE 
III and III Plus programming domain. 
Using BRIEF’s underlying shell capabili¬ 
ties and its own interfaces, dBRIEF can 
run external utility libraries, plus dBASE 
itself, and link to the ClipperTM, 

Foxbase+TM and Quicksilver compilers, 
all with dBRIEF still loaded and running 
the show It can do what BRIEF already 
does plus: 


• Convert a screen layout into dBASE 
code for interactive data entry. 

• Display dBASE file structures in 
windows, a great convenience alongside 
your program files. 

• Expand keystrokes into full dBASE 
statements. 

• Indent automatically for clegic 
display. 

• Create databases; index files; invoke 
Ashton-Thte's dFORMATTM and 
dCONVERTTM; draw lines and boxes. 

"Simply marvelous programming en¬ 
vironment for writing and editing dBASE 
programs.", PC Magazine, 7/86. Source 
code included! 

Requires BRIEF 1.32 or later and 384k; 
512k to run dBASE within dBRIEF; 640k 
and harddisk recommended. 

BRIEF/dBRIEF...List $275, Ours: call 


FOXBASE +2.10 

The Fastest, Most Powerful, dBASE Compatible 
Database Management System, NOW! 


New, FOXBASE +2.10 is faster, and more 
powerful than dBASE IV...and it's avail¬ 
able NOW 1 FOXBASE +2.0 is already a 
PC Magazine Editor's Choice...and has 
received an unbelievable 9.2 rating from 
Infoworld. FOXBASE +2.1 has new 
features such as built-in support for pull¬ 
down and pop-up menus, a new screen 
painter to create custom input screens, a 
new advanced automatic applications 
generator to write programs for you auto¬ 
matically. a new user interface designed 
to allow both first-time and experienced 
users to handle most database options 
effortlessly...and, much, much more... 
plus, Foxbase is still dBASE compatible 
and contains hundreds of dBASE 


enhancements. Run almost any dBASE 
program without modification. Foxbase 
fully supports commands like Browse, 
Edit, Append, Create, Modify, Report, 
and Modify Label, even in the middle of 
a compiled program! Foxbase supports 
EMS memory and local area networks. 



List: 

Ours: 

FoxBase + Version 2.10 

$395 

$247 

Unlimited Runtime 

$500 

$333 

FoxBase + Multi-User (LAN) 

$595 

$397 

Unlimited Runtime 

$700 

$467 

Fo'xBase +/386 

$595 

$397 

Unlimited Runtime 

$500 

$333 

FoxBase + Macintosh 

$395 

$263 

Unlimited Runtime 

$300 

$201 


MICROSOFT LANGUAGES 

Powerful Implementations Of The Most Popular 
Programming Languages 


Microsoft C 5.0: The flagship of the 
Microsoft line runs up to 30 percent faster 
than its predecessor. Its new optimization 
features deliver untouchable execution 
speeds, 100 new additional library 
routines... 

Microsoft MacroASSEMBLER 5.0: If 
you ever wanted to take on the challenge 
of assembly, here's your opportunity. 
"MASM" 5.0 is a lot easier to use, has 
completely revised documentation, and a 
new "Mixed Language" programming 
guide that gives you step by step instruc¬ 
tions for linking your assembly code with 
other Microsoft languages. 

Microsoft QuickBASIC 4.0: is a revolu¬ 


tionary concept in BASIC programming. 

It allows you to run, edit, debug, and run 
again. Our friends at Microsoft have elim¬ 
inated the dreaded compile step. When¬ 
ever you edit your code QB4 automa¬ 
tically incorporates your changes, so that 
it can run a program of 150,000 lines in 
less than a minute. 


Each member of this language family 
includes the renowned debugger 
CODEVIEW. 


Microsoft C 

List: 

$450 

Ours: 

$295 

Microsoft Macro¬ 
ASSEMBLER 

$150 

$109 

Microsoft QuickBASIC 

$ 99 

$ 66 

Microsoft FORTRAN 

$450 

$295 


NOVELL: BTRIEVE, XQL, XTRIEVE 

Sophisticated Tools Essential 
For Fast Database Handling 


Btrieve is a library of subroutines that 
allows the programmer to build a data¬ 
base application using any language. It 
takes complete charge of all file creation, 
indexing, reading, writing, insertion, 
deletion, forward and backward search¬ 
ing. Its balanced tree indexing scheme 
finds any key in a million in less than 4 
accesses...That's fast! 

Btrieve is multi-lingual also. It includes 
more than 20 language interfaces (includ¬ 
ing C, BASIC, PASCAL, FORTRAN). 
However if it turns out that you are using 
something a little unusual, worry not. The 
manual includes a chapter on how to 
write a language interface to Btrieve. 

Btrieve's vital statistics are equally im¬ 
pressive .Files may ha ve up to 24 indexes; 
fixed record length to 4090 characters; 
variable length to 64K; indexes to 255 
characters; files of 4 billion bytes. Net¬ 
work support includes Novell, 3-COM, 
IBM PC NET, Software Link's Multilink 
and many others. 

XQL is a relational database manage¬ 
ment system designed especially for pro¬ 
grammers. Imagine being able to access 
your database with the ease of SQL 
(Structured Query Language) statements 
and still having the power to process that 
data right down to the byte level. 

Think about your applications. A large 
part of your software development effort 
is probably devoted to managing data 
stored in files on disk. Hours spent writ¬ 
ing lines of code to search and store data 


records could have been used to pro¬ 
gram more important parts of your appli¬ 
cation. Why not let XQL do it for you. 
XQL will increase your programming 
productivity and let you focus on building 
better applications. 

The XQL system works in tandem with 
Btrieve and has an equally powerful 
chassis...No limit on the number of 
records per file. Max. file size is 4 giga¬ 
bytes, Max. record size equals 4K, Max. 
indexes per file is 24. The one version 
works for single or multiuser systems, 
DOS Ver 3.0 or greater. All languages 
are supported. 

Xtrieve is the final ingredient in the 
Novell programming recipe. It is a menu 
driven, data retrieval system, that allows 
you to quickly find information and dis¬ 
play reports. System developers can 
easily customize Xtrieve to display com¬ 
mand menus, help files, and error mes¬ 
sages in the English spoken by the cus¬ 
tomer. Xtrieve screens then gives menu 
choices that users can quickly recognize, 
making Xtrieve an easy product to use 
and understand. 

Report Option for printing customized 


reports, form letters, mailing labels & 
statements. 

List: Ours: 

Btrieve 

$245 

$179 

Btrieve/N 

$595 

$449 

XQL 

$795 

$595 

Xtrieve 

$245 

$220 

Xtrieve/N 

$595 

$459 

Report Option 

$145 

$128 

Report Option/N 

$345 

$269 


GSS GRAPHICS SYSTEM 

Leave the Device Driving to GSS 


For serious applications stick to the tools 
that stick to the standards. Not the least of 
reasons why GSSTM has emerged as the 
pre-eminent graphics toolmaker is that it 
has always conformed to ANSI standards. 

At the heart of the system is the CGI 
standard Development Toolkit. It has all 
language interfaces and device drivers 
for keyboards, mice, joysticks, tablets, 
printers, plotters, cameras. The drivers 
completely insulate your application 
from concern for device idiosyncracy. 

GSS KernelTM conforms to ANSI’s GKS 


2b and has all its drivers and language 
bindings. Macro level tools to draw, color, 
segment, transform, store and recreate 
an object. The Metafile Interpreter reads 
ANSI CGM files with full CGI capability 
for recreation on various devices. 

Quality software? IBM thinks so. They 
sell GSS under their own label. Royalties. 

Needs 256k. List: Ours: 

CGI Dvlpment Toolkit $495 $375 

Kernel System $495 $375 

Kernel for IBM RT $795 $645 

Metafile Interpreter $295 $235 


CLIPPER $449 

*D 0.D RELATIONAL <fcl 90 

1\CX1\ REPORT WRITER 

MORE PROGRAMMING 
TOOLS FOR... 

dBASE, C, FORTRAN, BASIC, 
COBOL, PASCAL 

dbc ISAM, FoxBASE, Greenleaf, Halo '88, 
Logitech MODULA, MicroFocus COBOL, 

Norton Utilities, Panel Plus, Periscope, Phoenix, 
Polytron, RM/COBOL, Sprindrift, Tom Rettig's 
Library, Windows for Data...and many more. 

Call or write for prices and 
information. 


HANSON & CONNORS' jm f M f 

PC EXCHANGE ™* 1-800-DIAbPCX 


30 DAY 
MONEY BACK 
GUARANTEE 


Overnight Software Delivery 

* Formerly PC EXPRESS 


mm fafrM 


CIRCLE NO. 233 ON READER SERVICE CARD 


(That's 1-800-342-5729) 
All prices subject to change. 
Delivery subject to availability. 


7ZEL PLAZA 
SPRING VALLEY, NY 
10977 


PHONE: (914) 426-2400 

FAX: (914) 426-2600 

TELEX: 667962 (SOFT COMM NYK) 
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APPLICATION 

DEVELOPMENT 


Libraries 

for BASIC 

Integrated compilers such as Microsoft’s QuickBASIC 
have turned the popular language into a serious development 
environment—complete with prepackaged subroutine libraries. 
The right subroutine enables developers to take BASIC even further. 


JUSTIN J. CROM 


ASIC is coming of age. Always 
the most widely used microcom¬ 
puter language, it is now a bona 
fide software development environ¬ 
ment. Factors in its transition from 
amateur to professional are numerous 
extensions to the original language: 
optional line numbers, multiline struc¬ 
tured programming constructs, record 
structures, named subprograms with 
parameters, and local variables. 

Even more significantly, with the 
advent of Microsoft QuickBASIC, a de¬ 
veloper can build a BASIC application 
from separately compiled modules, 
some written in other languages (see 
“BASIC Face-off,” Justin J. Crom, Sep¬ 
tember 1987, p. 136). Now, just as with 
the other language leaders, developers 
can choose from among several com¬ 
mercial subroutine libraries that pro¬ 
vide ready-made solutions to common 
programming tasks. 

Among the leading BASIC libraries 
available today are QuickPak Profes¬ 
sional 1.23 and QBase 2.23 from Cres¬ 
cent Software, ToolKit 4.0 from Exim 
Services Inc., ProBas 2.0 from Ham- 


merly Computer Services, Finally! Sub¬ 
routine Library and Finally! Modules 
from Komputerwerk Inc., and The 
Screen Generator 4.7 from The West 
Chester Group. All of these products 
are supplied as object-code libraries for 
linking into applications; they are in¬ 
tended for BASIC compilers that sup¬ 
port separately compiled modules 
(QuickBASIC 4.0 or later and BASCOM 
6.0). Some are available for earlier ver¬ 
sions of QuickBASIC; The Screen Gen¬ 
erator can be used with Borland’s 
Turbo BASIC, IBM Interpreted BASIC, 
and several other compiled languages. 
Developers can distribute applications 
created with any of these libraries widi- 
out paying any royalties. 

Measuring the relative merit of 
such tools invokes the classic make- 
versus-buy dilemma. A developer start¬ 
ing his own software shop may have 
more time than cash to invest. In a cor¬ 
porate environment, on the other hand, 
the library’s cost may be insignificant 
compared with the demands on a pro¬ 
grammer’s time. Yet, economics is not 
the only criterion. Some developers 


build everything from scratch to con¬ 
trol all aspects of their programs. They 
use a library only if it includes source 
code for all routines. 

BASIC libraries include tools rang¬ 
ing from the insignificant to the ambi¬ 
tious—from routines to convert tem¬ 
peratures between Fahrenheit and Cel¬ 
sius scales or angular measures be¬ 
tween degrees and radians (which are 
barely more lengthy than calling and 
linking external conversion routines) to 
those for data entiy, sorting, file I/O, 
and record management, which enable 
the construction of fairly sophisticated 
databases. Where the requirements of 
an application call for a customized 
database rather than a commercial data 
manager, a library of such database 
routines gives the developer a signifi¬ 
cant head start over coding everything 
in-house. 

The most useful subroutine librar¬ 
ies are those that automate common 
tasks. Virtually all programs, for exam¬ 
ple, solicit user input and then display 
the results of processing; thus, many 
libraries offer screen generators to cre- 
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BASIC LIBRARIES 


TABLE 1: Comparison of Library Services 



Any of these libraries is a fine choice for adding to a BASIC development environment. Developers can answer individual pro¬ 
gramming needs with the specialties addressed by one, or purchase a couple and take advantage of the best of each. 


ate and display formatted screens and 
to facilitate data entry and editing. 

Input validation procedures and format¬ 
ting capabilities built into the routines 
protect the application from “creative” 
end-user input. Data-entry routines for 
validating interactive input are usually 
quite complex, and hand-coding them 
is time-consuming and error-prone. 

Furthermore, specialized routines 
can improve the look and feel of an 
application. Menu-driven command 
structures are passe; windowing and 
pop-up/pull-down menus with bounce- 
bar highlighting are now de rigueur. 
With several of these libraries, including 
these features is relatively painless. 

Error handling is another target 
area for canned routines. Many of 
BASIC’s built-in operations require ON 
ERROR coding to handle errors and 
guard against program failure; but ON 
ERROR coding and its implied branch¬ 
ing lengthen a program, slow its execu¬ 
tion, and convolute the logic. 


Several of the libraries replace 
standard BASIC functions with routines 
that return numeric error codes, which 
simplifies error handling. In addition, 
enhanced array handling, string proces¬ 
sing, and mathematical routines are 
provided. Table 1 compares the overall 
services that each of the seven BASIC 
libraries reviewed here offers in its 
repertoire. 

A BASIC REFERENCE SHELF 

Terrific, time-saving tools aside, a com¬ 
mercial package must be easy to use. 
Experienced programmers will write 
their own code rather than use a com¬ 
mercial module that is cumbersome 
and counter-intuitive. In addition, in¬ 
cluding too many general features can 
make a module too large for a particu¬ 
lar application. 

Documentation is especially im¬ 
portant to a package that includes sev¬ 
eral hundred routines. The developer 
should not have to search through a 


manual to discern proper calling syntax 
from scattered, obscure clues. A man¬ 
ual with concise examples showing the 
implementation of routines greatly in¬ 
creases the likelihood that a developer 
will apply them. Sample programs on 
diskette showing complete use of a 
routine are also worthwhile, not only 
for instructional value, but also for 
copying the code directly into the pro¬ 
gram being developed. 

Getting the most out of these 
products requires moderate familiarity 
wFh the linker and object-module li¬ 
brarian. This is especially true for com¬ 
bining routines from several toolkits to 
create specialized libraries for use ei¬ 
ther within the QuickBASIC environ¬ 
ment or in a separate link step. Some 
of the toolkits reviewed describe link¬ 
ing and library functions thoroughly, 
but others presume the developer’s 
knowledge of the functions. 

PC Tech Journal compiled and ran 
the sample programs provided with 
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each package. Selected routines were 
exercised in hand-coded test programs. 
The purpose was not only to determine 
if the routine performed its intended 
function, but also to verify the calling 
sequence described in the documenta¬ 
tion. Libraries were tested with Quick¬ 
BASIC 4.0 on a Compaq Portable III 
and 386 Portable, both running Com¬ 
paq’s DOS 3-31. 

Without exception, the routines 
performed properly, but several times 
the documentation contained errors for 
calling sequences. Finally, each ven¬ 
dor’s technical support was evaluated 
on the basis of at least one call for as¬ 
sistance; in the absence of real prob¬ 
lems, reasonable hypothetical questions 
were posed to gauge the promptness 
and quality of response. 

Crescent Software. QuickPak Profes¬ 
sional and QBase are high-quality prod¬ 
ucts that address a wide spectrum of 
development problems and could 
prove useful to engineers and corpo¬ 
rate PC support staffs as well as profes¬ 
sional developers. QuickPak Profes¬ 
sional is a collection of general- 
purpose routines useful in any applica¬ 
tion, while QBase is a more specialized 
library of database and screen-entry 
routines. Less-experienced program¬ 
mers can benefit from the instructional 
quality of the documentation and sam¬ 
ple programs. 

QuickPak Professional comprises 
237 assembly language routines and 84 
BASIC subprograms and functions pro¬ 
vided on three 360KB diskettes. Cres¬ 
cent provides source code only for the 
BASIC routines (assembly language 
source code is available on request at 
no charge). Versions are available for 
QuickBASIC 2.0 and 3.0. QuickPak Pro¬ 
fessional includes routines for array 
handling, DOS services, math, video, 
string processing, pull-down menus, 
mouse support, and graphics dumps to 
Epson and Hewlett-Packard LaserJet 
printers. Several major program com¬ 
ponents also permit adding the func¬ 
tionality of a text editor and spread¬ 
sheet to an application. 

The package’s extensive array¬ 
handling capabilities include assembly 
language routines for filling arrays or 
portions of arrays with values, deleting 
and inserting elements, searching for 
string matches (with or without case 
sensitivity), and finding maximum/ 
minimum. The sorting routines are 
quite flexible, providing both ascending 
and descending sorts in addition to 
case-sensitivity options. 

Many of the DOS services in 
QuickPak Professional duplicate func¬ 


tions available in BASIC. Each QuickPak 
routine returns an error flag that the 
calling program can test immediately, 
rather than use ON ERROR and its at¬ 
tendant branching. The result is faster, 
more compact programs. 

QuickPak Professional’s BASIC rou¬ 
tines include four math functions not 
provided in the standard QuickBASIC 
4.0 suite: arc cosine, arc sine, four- 
quadrant arc tangent, and the trivial log 
base 10. Developers can use the finan¬ 
cial functions (rate of return, present 
value, depreciation, and annuity) as 
provided or can easily customize the 
BASIC code. 

Video services include several 
box-drawing routines, screen save/load 
capability (including EGA and VGA sup¬ 
port), screen-painting routines that do 
not wipe out text, and scrolling. Note- 

C rescent Software’s Quick¬ 
Pak Professional includes 
extensive array-handling 
capabilities andflexible 
sorting routines. 


worthy menu routines include a multi- 
column menu program (in addition to 
Lotus-like horizontal and Microsoft 
pull-down menus); a routine that emu¬ 
lates QuickBASIC’s file-selection menu; 
and another that allows multiple 
choices, returning the number of items 
chosen and the identifier of each. 

Menus respond to keyboard or mouse. 

The menus boast a multitasking 
mode in which waiting for user input 
does not suspend the program. In this 
mode, the program continues to run 
after displaying the menu, periodically 
polling the menu to determine if the 
user has made a selection. When the 
program detects user input, it suspends 
the multitasked procedure and then 
branches to the procedure associated 
with the menu choice. 

QuickPak Professional has a 
straightforward window manager that 
frees the developer from maintaining 
shadow images of video buffers. One 
attractive feature is that opening a win¬ 
dow is nondestructive—the routine 
automatically saves the portion of the 
text screen that the window occupies 
to an array before opening the win¬ 
dow. Closing the window restores the 
original screen contents. Displaying text 


requires the calling program to keep 
track of the window size to prevent it 
from overflowing its boundaries. 

The package’s string-manipulation 
routines include encryption, character 
and string replacement, case conver¬ 
sion, and a clone of BASIC’s ASC that 
handles null strings without error. 

Some routines strip control characters 
and replace extended box-drawing 
characters with normal ASCII charac¬ 
ters, prior to sending text to a printer. 
QuickPak Professional provides a re¬ 
placement for BASIC LEN that is com¬ 
pact and saves significant space in 
string-intensive programs. 

Given QuickBASIC’s medium 
memory model, data memory is a lim¬ 
ited resource that programmers man¬ 
age carefully. For programs run as .EXE 
files, QuickBASIC allocates a single 
64KB segment for all strings, numeric 
scalars, and static arrays. A string-inten¬ 
sive program quickly pushes the limits 
of this space. However, QuickBASIC 
stores dynamic numeric arrays outside 
the default data segment. QuickPak Pro¬ 
fessional contains routines to move the 
data back and forth between string ar¬ 
rays and dynamic integer arrays in 
order to free string storage space. 

Then, BSAVE quickly writes the resul¬ 
tant integer arrays to disk. 

QuickPak Professional’s text editor 
and spreadsheet subprograms are no 
match for WordPerfect and Lotus 1-2-3. 
Nevertheless, they are quite useful in 
interactive applications where the end 
user might append notes describing a 
particular case study or perform some 
intermediate calculations. 

The Crescent documentation is 
well written. Bound with a plastic 
comb, the main documentation (about 
350 pages) is accompanied by a 62- 
page primer on assembly language and 
a booklet that includes tips and tech¬ 
niques for BASIC programming. In¬ 
structions on using the QuickPak Pro¬ 
fessional routines do not assume an 
intimacy with the linker and librarian, 
and thus form an excellent tutorial that 
also serves as a superb companion to 
QuickBASIC 4.0 manuals. 

The manual’s organization is rather 
curious, however. A reference section, 
in which the various routines are 
grouped by function rather than alpha¬ 
betically, follows an introductory tuto¬ 
rial. Additional tutorial material follows 
the reference section. Crescent should 
pull together the tutorial sections and 
add tabs for each functional category. 

In addition, the volume has no index, 
and the table of contents has incorrect 
page numbers. The missing index is 
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especially frustrating with Crescent’s 
frequent use of the phrase, “explained 
elsewhere in this manual,” without a 
clue as to where to look. 

Developers are compensated for 
the failings of the manual somewhat by 
the numerous sample programs that il¬ 
lustrate using the routines. Comments 
within these programs offer additional 
instruction and reinforcement of points 
made in the manual. 

In addition to QuickPak Profes¬ 
sional, Crescent offers other collections 
of BASIC programming tools, including 
QBase, a library of routines for imple¬ 
menting relational data management 
systems. QBase is distributed on two 
360KB diskettes; it is not necessary to 
have QuickPak Professional in order to 
use QBase routines. 

As a stand-alone data manager, 
QBase does not threaten dBASE and its 
ilk; the library will interest developers 
whose clients require a customized 
data manager embedded in another 
application. QBase handles four related 
files in addition to the main file with 
no limit on the number of related 
fields between files. The package incor¬ 
porates the essentials of relational data 
management except for a report writer, 
leaving that task to the developer. By 
providing QBase as a library of individ¬ 
ual routines, Crescent encourages use 
of its fine data-entry and screen- 
management capabilities in applications 
other than data management. 

The QBase screen design and 
management facility uses on-screen lay¬ 
out. The comprehensive pull-down 
menu system permits rapid composi¬ 
tion of data-entry screens, including 
control over colors and validation tests 
for input fields. Developers set default 
values by entering them in the field 
during design, and can define fields as 
multiple choice, presenting the user 
with a menu of the options acceptable 
as input to the field. 

Developers can flag fields for in¬ 
dexing to promote rapid searching. 
QBase encodes string fields by convert¬ 
ing the first two letters of the field into 
an integer index. An interesting feature 
of QBase indexing is that QBase tailors 
the index arrays to the system upon 
which the final application will run. If 
multiple indexes are defined and 
would overtax the memory of the tar¬ 
get system, QBase loads only as many 
index files as the system’s memory will 
hold. The penalty paid for such special¬ 
ization is slower searches. 

The screen design used in QBase 
readily incorporates various types of 
boxes and lines, and the developer can 


create custom help screens. The 
screen-generation program also has fa¬ 
cilities for the creation and mainte¬ 
nance of screen libraries. 

Calls to the QBase component 
subprograms display the screens and 
present data-entry forms. The calling 
sequences are logical and intuitive. The 
data-entry manager validates user input 
according to the criteria chosen by the 
developer during screen design. The 
manager returns valid data to the call¬ 
ing program via an array with one ele¬ 
ment per data-entry field; it determines 
whether the user actually changed the 
input screen and notifies the calling 
program accordingly. 

As with QuickPak Professional, in¬ 
formative examples accompany the 
QBase BASIC source code. The QBase 

E xim’s ToolKit has rou¬ 
tines to handle video ser¬ 
vices, DOS, data manage¬ 
ment, memory manage¬ 
ment, and date arithmetic. 


documentation is a spartan 80-page 
pamphlet, but it is well written and 
does lay out QBase fundamentals. The 
descriptions of many individual rou¬ 
tines, however, are cursory at best and 
require examination of sample pro¬ 
gram code—fortunately, the programs 
are well documented internally. Cres¬ 
cent personnel answered test calls 
made to the company’s technical sup¬ 
port line immediately and provided 
knowledgeable support. 

Exim Services of North America Inc. 
Exim’s ToolKit addresses a variety of 
professional development needs, but 
could also interest part-time program¬ 
mers. Exim’s documentation, however, 
offers only a minimum of hand-holding 
and thus is not suited for those without 
considerable experience with the li¬ 
brarian and linker. 

ToolKit’s 94 routines handle a mul¬ 
titude of tasks, including video services, 
DOS environment, data management, 
memory management, and date arith¬ 
metic, as well as file I/O, sorting, and 
general-purpose conversion routines. 

No source code is provided. The pack¬ 
age comes with five 360KB diskettes: 
two for use with QuickBASIC 4jc, two 
for IBM Compiled BASIC 2.0, and one 
with a sample application. 


On-screen design is not supported. 
ToolKit s screen-management routines 
use screen definitions explicitly de¬ 
clared in a text file, an approach remi¬ 
niscent of older mainframe screen- 
design procedures. Although workable, 
this technique is awkward compared 
with WYSIWYG systems. Because con¬ 
verting screen definitions to actual 
screen images at runtime is too time- 
consuming, Exim includes a program 
to convert the text files to a form 
quickly displayed by the application. 

Calls to the Exim screen manager 
from the application program can as¬ 
sume several forms, depending on the 
desired action. Data passed by the vali¬ 
dation process are placed into a single 
string and must be parsed by the appli¬ 
cation program. 

ToolKit video services include win¬ 
dowing, pop-up messages, box draw, 
high-speed printing to screen, screen 
clearing and restoring, scrolling, and 
screen-print routines. Exim’s versatile 
windowing routine handles multiple 
windows. Once a window is opened, 
successive calls to the windowing pro¬ 
gram direct subsequent printing and 
other operations on that window. The 
window destroys the text screen in the 
area of the window display, leaving a 
blank space when the window is 
closed. Before calling the window rou¬ 
tine, the program must save the por¬ 
tion of the text screen that will be cov¬ 
ered and then reconstruct it after clos¬ 
ing the window. 

Several routines in ToolKit provide 
interaction with DOS services. A pro¬ 
gram can display directory listings in a 
menu format, allowing the user to 
point-and-shoot to select files. File 
names can be read into arrays based 
on selection criteria. Another routine 
determines the number of files that 
match a file specification and the total 
size of those files. Other routines help 
the program determine the state of the 
DOS environment. 

ToolKit also has routines to assist 
writing a multiuser data management 
system for LANs. These routines incor¬ 
porate provisions for file sharing and 
record locking. Files can be as large as 
16MB and contain as many as 32,767 
records. Recognizing that the perfor¬ 
mance of the hashed indexing tech¬ 
nique the data manager uses depends 
on the characteristics and distribution 
of data keys, Exim includes the source 
code for the hashing algorithm so that 
the developer can tailor it to the partic¬ 
ular application. 

Exim does not tie the diverse data¬ 
base programming elements together, 
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THERE ARE FOUR WAYS 
TO MEASURE THE 
SPEED OF A LAN. 





. 


Ours only wins in three of them. 


1. How fast does it install. 



We have no competition in this category. LANLink 5X installs 
in about fifteen minutes, and it doesn’t take a technician to do it. 
Since LANLink 5X uses standard parallel or RS-232 serial ports, 
installing a network means little more than connecting the cable 
and loading the software. 

With hardware LANs, installation can easily take two days- 
one to set it up and one to tweak it. And it also takes someone 
who really knows what he’s doing. That is, someone expensive. 

How fast does it transmit. 



Okay, this is the category we don’t win; the hardware LANs 
are generally a little quicker. At least, they are under optimal condi¬ 
tions. which is how they rate themselves. 

But LANLink 5X is pretty quick, too. At half a megabit per second, 
it’s way out ahead of any other software LAN, and right at the heels 
of the hardware types. Which, of course, are far more expensive. 

How fast does it maintain. 

The real cost of a network is not so much the initial price as it is 
the continuing outlay for maintenance-adapting it to changing needs. 
That’s something LANLink 5X does practically on its own. 


Running under PC-MOS/386™ or PC-DOS, it turns your server PC 
into a multi-tasking controller, driving a truly expandable LAN that 
is easily and quickly upgradable. 

A hardware LAN, on the other hand, becomes obsolete as new 
technology is introduced. And, to keep the network up and running 
as applications change, you need the attentions of a technician, on 
a continuing basis. A very well-paid technician. 

!• How fast can you pay for it. 

Now we’ve arrived at the bottom line, where LANLink 5X is 
toughest to beat. You can install a five-user LANLink network for 
about the same cost as the LAN board in a board-driven network. 
On top of that, factor in what you save on installation and mainte¬ 
nance time, and the difference is pretty dramatic. 

LANLink 5X is available immediately, and it comes with a money- 
back guarantee. Its price of $595 includes a server and a satellite 
module plus the network operating 
system. Additional satellites are avail¬ 
able for $125. 

For complete details on the fast¬ 
est software-driven network avail¬ 
able, call 800-451-LINK. 

LANLink 5X. Because three out 
of four ain’t bad. 

3577 Parkway Lane. Norcross, GA 30092 (404) 448-5465 FAX (404) 263-6474 
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leaving that to the developer. For ex¬ 
ample, data files are not automatically 
coordinated with their index files, so 
adding a data record does not sponta¬ 
neously add the corresponding index 
to the index file. However, the compo¬ 
nents in the sample program ade¬ 
quately illustrate the implementation of 
the database routines. 

String storage space is often at a 
premium, so Exim offers its Memory 
Manager, which lets the developer allo¬ 
cate as much as 256KB of additional 
storage for strings. Allocation occurs 
within the 640KB DOS limit. Memory 
Manager allocates string storage in 
128-byte parcels. When called upon to 
store a string in the extra memory, the 
Memory Manager assigns an identifica¬ 
tion number to each string. By then 
assigning a null string to the string 
variable, the developer frees the Quick¬ 
BASIC string space formerly assigned to 
that variable. 

Once a string is committed to the 
Memory Manager, the program can 
change it, provided the new string does 
not occupy more 128-byte blocks than 
die original string. Using the Memory 
Manager requires running a terminate- 
and-stay-resident (TSR) program before 
entering BASIC to reserve RAM. The 
storage reserved for the Memory Man¬ 
ager is then unavailable to BASIC. An¬ 
other program is used to free the re¬ 
served memory. 

Some 41 miscellaneous routines 
complete the ToolKit. Date tools give 
the developer date-conversion and 
arithmetic capability, including a pop¬ 
up calendar routine. Several file¬ 
handling routines return error codes to 
the calling program, eliminating ON 
ERROR coding. General-purpose rou¬ 
tines handle the sorting of integer, real, 
and string arrays using a modified 
quick-sort algorithm; string justification 
and case conversion; simple menus; 
and an error message interpreter to 
translate the return codes from various 
Exim routines. Anyone who has coded 
a check-writing program will appreciate 
Exim’s routine to convert a number to 
its English language equivalent. 

The documentation is generally 
good. Sections describing each of the 
functional categories are followed by a 
reference section listing descriptions of 
the individual routines and their pa¬ 
rameters. Although brief, the summa¬ 
ries are self-explanatory. Tree diagrams 
showing interrelationships with other 
Exim routines (if any) accompany each 
description. A dictionary of the return 
codes and their messages is included. 
The manual assumes a familiarity with 


the linker and librarian. Unfortunately, 
the manual is housed in a loose-leaf 
binder holding double-sided photocop¬ 
ies that are prone to tear out. 

The utility of the documentation is 
further flawed by numerous typograph¬ 
ical errors. For example, to pass a 
string array A$ to a sorting routine 
XMSORTS, the manual says to use: 

XMSORTS(FIRST%, LAST%, a$(l), . . . ) 

The correct call is: 

XMSORTS(FIRST%, LAST%, a$(), . . . ) 

The first call passes the value of the 
first array element; the second call 
passes the address of the array itself. 

Developers can call Exim’s head¬ 
quarters at any time for technical sup¬ 
port (leaving a message on the answer¬ 
ing machine). The company returned a 

H ammerly’s ProBas offers 
sophisticated memory- and 
video-management routines 
directed principally toward 
professional developers. 


test call quickly and provided informed 
assistance. Exim also produces Net- 
Works, a companion routine library for 
creating BASIC applications that inter¬ 
face with NETBIOS. 

Hammerly Computer Services Inc. ProBas 
is a high-quality, high-quantity package 
similar to Crescent’s QuickPak Profes¬ 
sional. Containing neither financial nor 
scientific functions, ProBas instead of¬ 
fers many sophisticated memory- and 
video-management routines directed 
principally toward professional devel¬ 
opers, but occasional programmers also 
will find much to like about ProBas. 

All but six of the 232 routines in 
ProBas 2.0 are written in assembly lan¬ 
guage. The routines provide system 
configuration detection and manipula¬ 
tion, memory management, screen 
management, disk directory manage¬ 
ment, file handling with networking 
capability, and mouse support. ProBas 
is distributed on two 360KB diskettes. 

The ProBas equipment functions 
enable programs to determine the con¬ 
figuration of the system on which they 
are running and to modify the operat¬ 
ing environment. The program can de¬ 
termine such things as monitor type 
and video mode for MDA, CGA, and 


EGA (but not VGA) systems. Other rou¬ 
tines check the availability of disk space 
and determine the presence of a 
mouse or expanded memory. 

ProBas has a powerful set of rou¬ 
tines to circumvent the memory restric¬ 
tions of QuickBASIC and DOS. A pro¬ 
gram can move information between 
strings and dynamic integer arrays. 
While in the array, the individual 
strings are similar to records in a ran¬ 
dom access file. 

Other ProBas routines can sort the 
information stored in the integer ar¬ 
rays. Sorting of data in larger amounts 
than fit in memory is possible with 
ProBas pointer sorts. Sorts can be in 
ascending or descending sequence, and 
case sensitivity can be toggled on or 
off. Other ProBas routines allow manip¬ 
ulating blocks of data in memory. 

Developers can transcend the DOS 
640KB limit and use expanded memory 
for storing arrays or for RAM-disk files. 
The ProBas screen-management rou¬ 
tines take advantage of expanded mem¬ 
ory to save and restore all or portions 
of screens. Recognizing that MDA can¬ 
not handle multiple pages of text 
screen memory, Hammerly provides 
video tools to support virtual screens. 
The virtual screen is a dynamic array 
treated as if it were a text screen page. 
Using virtual screens in conjunction 
with the expanded memory routines, 
developers can create several hundred 
virtual screens. A program can create 
numerous virtual screens of informa¬ 
tion in memory, then display them in¬ 
stantaneously. 

The ProBas direct screen writes 
overcome die sluggishness inherent in 
BASIC’s use of the BIOS when execut¬ 
ing PRINT commands. Programs can 
perform direct printing to graphics 
screens with placement specified in the 
row/column order typical of the text 
screen. When printing to a graphics 
screen, developers can specify the 
height and width of characters. 

Two features of the ProBas win¬ 
dow manager are markedly different 
from the others in this review. First, it 
can open a window in a manner that 
makes it seem to explode onto the 
screen, growing to full size from a 
small point. The developer cannot con¬ 
trol the speed of zooming except by 
tricking the program dirough turning 
snow suppression on or off. The speed 
of 25-MHz machines may diminish the 
effect of this explosion; but on many 
machines, it is dramatic. The other 
unique feature is an optional drop 
shadow, which produces a three- 
dimensional effect. 


96 


PC TECHJOURNAL 









Subscribe to PC TECH 
JOURNAL, and you’ll get 
THE BEST OF PC TECH 
JOURNAL DISK-FREE. 
Prepared especially for new 
subscribers, it contains our 
all-time most popular utili¬ 
ties, metrics and listings 
to help you analyze—and 
optimize—the performance 
of any system. 

SUBSCRIBE NOW-AND 
GET YOURS FREE with your 
paid subscription! 



Save 63% on a subscription to PC TECH JOURNAL—and 
get this BEST OF PC TECH JOURNAL DISK—FREE! 


YES! 

Please check one: □ Payment enclosed □ Bill me later 


Please enter my subscription to PC TECH JOURNAL for the 
term I’ve indicated below. I understand I will also receive my 
FREE Program Disk upon payment. 

□ 12 issues for $19.97. □ 24 issues for $34.97. 

SAVE 58%! SAVE 63%! 


Mr. /Mrs. /Ms_ 

(Please print full name) 

Company_ 

Address_ 


4S507 


City_State_Zip_ 

Please add $10 per year for postage outside U.S., U.S. currency only. Basic annual subscription price is 
$34.97. Savings based on annual newsstand price of $47.40. Please allow 30 to 60 days for delivery of first 
issue. Your disk will be shipped upon payment. 


NO POSTAGE 
NECESSARY 
IF MAILED 
IN THE 

UNITED STATES 


BUSINESS REPLY MAIL 

FIRST CLASS PERMIT NO. 66 BOULDER, CO 


POSTAGE WILL BE PAID BY ADDRESSEE 


TECH 


< 

Z 

O' 

ID 

o 


P.O. Box 52077 
Boulder, CO 80321-2077 


II..1.11.II. ..I.I...II..I.III...I... Il.nl 

































Save 63% on a subscription to PC TECH JOURNAL—and 
get this BEST OF PC TECH JOURNAL DISK-FREE! 


YES! 


Please enter my subscription to PC TECH JOURNAL for the 
term I’ve indicated below. I understand I will also receive my 
FREE Program Disk upon payment. 

□ 12 issues for $19.97. □ 24 issues for $34.97. 

SAVE 58%! SAVE 63%! 


Please check one: □ Payment enclosed □ Bill me later 


Mr./Mrs./Ms. 

Company_ 

Address_ 


(Please print full name) 


4S515 


City_State_Zip- 

Please add $10 per year for postage outside U.S., U.S. currency only. Basic annual subscription price is 
$34.97. Savings based on annual newsstand price of $47.40. Please allow 30 to 60 days for delivery of first 
issue. Your disk will be shipped upon payment. 


f 


NO POSTAGE 
NECESSARY 
IF MAILED 
IN THE 

UNITED STATES 


BUSINESS REPLY MAIL 


FIRST CLASS PERMIT NO. 66 BOULDER, CO 


POSTAGE WILL BE PAID BY ADDRESSEE 



P.O. Box 52077 
Boulder, CO 80321-2077 


lllllllllMIllllllilllllllllllllllllllllllMlIllllll 



■ OUR MOST POPULAR 

PROGRAMS-metrics, 
listings and utilities let 
you analyze the perform¬ 
ance of hard disks, PC 
buses and AT proces¬ 
sors, adjust the keyboard 
repeat rate, install an 
alarm clock in your AT— 
and much more. 

■ NOT AVAILABLE 
ANYWHERE ELSE AT 
ANYPRICE-YOURS 
FREE with your paid 
subscription. 
































ONLY FROM INTERLAN 



Now you can get 
a handle on 
standards-based 
interoperability and 
multivendor network 
control. And come up 
a winner. 


The OS/2 LAN MANAGER 
solution from INTERLAN. It’s the one network 
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or protocols to prevent PC workgroups from accessing 
departmental computer resources. It’s flexible, so you can 
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One Source Interoperability. 
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Unlike Crescent’s QuickPak Profes¬ 
sional, the ProBas window manager 
does not restore the screen to its origi¬ 
nal condition when a window closes; 
instead, the calling program must save 
and restore screen contents. However, 
the manager automatically limits output 
to a ProBas window to the window 
dimensions, without any effort from the 
programmer. Other routines in the 
ProBas package permit scrolling of any 
part of the display in any direction. 

The file-directory functions permit 
a program to read or search a direc¬ 
tory and obtain detailed information 
about the file system, including system 
and hidden file names as well as subdi¬ 
rectory names. The functions support 
wild-card searches. 

ProBas file-handling offers advan¬ 
tages over its BASIC counterparts: rou¬ 
tines return error codes, so ON ERROR 
is not needed. The product can read or 
write large blocks of data at one time, 
resulting in faster access than is possi¬ 
ble with native BASIC. The ProBas file 
routines provide for working within a 
network environment. 

Mouse support in ProBas consists 
of routines to detect the presence of a 
mouse, ascertain whether the mouse 
buttons have been clicked, and deter¬ 
mine if the user is currently pressing a 
mouse button. Other routines toggle 
the mouse cursor on and off, set and 
return the current mouse location, and 
control the mouse cursor’s range of 
movement. The routines for positioning 
the mouse cursor come in two forms: 
one that works in either text or graph¬ 
ics mode using 640-by-200 column/row 
coordinates and anodier that is exclu¬ 
sively for text mode using familiar 25- 
bv-80 row/column notation. Given that 
the majority of mouse use occurs in 
text mode, the ProBas text mode call 
greatly simplifies the creation of 
mouse-handling routines. 

The ProBas string-processing func¬ 
tions perform various text-stripping 
functions: removing blanks from the 
left, right, or both ends of a string and 
removing single characters or a range 
of characters from within a string. 

Input routines include key-press 
detection that avoids the large code 
associated with the familiar checking of 
INKEY$. One input routine is similar to 
key-press detection, but allows input to 
be redirected so that a program can 
accept input from a port or file instead 
of the keyboard. Several routines vali¬ 
date input by comparing it with a de¬ 
veloper-defined set of characters. The 
single-field input routine permits set¬ 
ting default field contents, validates 


input while screening out control and 
extended ASCII characters, and lets the 
user edit the input. ProBas does not 
contain a data-entry screen generator 
per se (Hammerly sells a separate 
screen generation program). 

Other functions in Hammerly’s 
ProBas include routines to detect the 
presence of SoftLogic Solutions’ 
DoubleDOS and IBM TopView-compati- 
ble environments (but not Quarter¬ 
deck’s DESQview). One routine per¬ 
forms DoubleDOS task-switching. 

Most of the ProBas routines work 
with any version of QuickBASIC or 
BASCOM, with exceptions well-marked 
in the documentation. Hammerly pro¬ 
vides source code only for the BASIC 
routines. In addition, source code for 
the slick demo program is included 
and acts as a further tutorial on using 

F inally! Modules ’ screen 
design approaches a 
WYSIWYG technique in pro¬ 
viding for more sophisti¬ 
cated data-entry screens. 


ProBas routines. Hammerly does not 
sell the source code for its assembly 
language routines. 

The voluminous manual is written 
in a chatty, first-person style with some 
colorful language (for example, the 
word barf replaces the word crash), 
fulfilling its author’s stated goal of not 
being “too dry or technical.” Included 
in the nearly 600 pages is a discussion 
of Hammerly’s philosophy regarding 
BASIC programming style. This may ir¬ 
ritate some readers—particularly those 
who are champions of QuickBASIC 4.0, 
which is the target of considerable in¬ 
vective; nevertheless, the novice pro¬ 
grammer will benefit from most of the 
information. 

The creation of QuickLibraries and 
linking is thoroughly covered. Nearly 
one-half of the manual is given to an 
excellent tutorial that takes the devel¬ 
oper through typical uses of ProBas 
routines. The reference section lists all 
routines alphabetically and is illustrated 
with clear examples (some output pro¬ 
duced by the examples would be wel¬ 
come). The manual has both a table of 
contents and an index. 

However, as with the other pack¬ 
ages in this round-up, this otherwise 


fine, if opinionated, documentation is 
marred in several spots by typographi¬ 
cal errors and faulty printing. In addi¬ 
tion, the binding on the review manual 
was too small for the number of pages 
included and tended to grab some of 
them and pull loose from the back 
pages and cover. 

An updated version of ProBas (for 
$135), containing more than 350 rou¬ 
tines, should be available by the time 
this article is published. The new 
loose-leaf documentation should elimi¬ 
nate the problems just mentioned. 
Hammerly’s technical support line is 
open between 9 a.m. and 6 p.m. EST. 
Questions posed were answered cor¬ 
rectly and courteously. 

Komputerwerk Inc. Finally! A Subrou¬ 
tine Library and Finally! Modules are 
aimed more at the infrequent program¬ 
mer than at the professional developer, 
although many of the routines would 
be useful to either. Those despairing of 
QuickBASIC’s paucity of built-in math 
functions should find Komputerwerk’s 
math routines appealing. 

Finally! A Subroutine Library 
(FSUB) is a collection of 194 subrou¬ 
tines and functions spread over five 
360KB diskettes. Most of the routines 
are written in BASIC and are supple¬ 
mented by 18 assembly language pro¬ 
grams. Source and object code is pro¬ 
vided for each program. Tasks ad¬ 
dressed by FSUB include date and time 
conversion, file and directory control, 
graphics, hardware interfacing and con¬ 
trol, math routines, number conversion, 
sorting routines, and string handling. 
Some of the routines are provided in 
two forms, the familiar DEF FN . . . 

END FN that must be incorporated into 
the BASIC source program, and the 
FUNCTION subprogram form for sepa¬ 
rate compilation. 

A review of the contents reveals 
several unusual items. The date and 
time conversions include a leap year/ 
leap century calculation in addition to 
the common month/day/year-to-integer 
variety. The package also includes text 
and graphics screen dump routines for 
Epson printers and IBM Proprinters. Of 
special interest are the routines for 
generating line, pie, and PERT (a proj¬ 
ect management/scheduling methodol¬ 
ogy) graphs. Although the output of 
these FSUB routines is crude relative to 
that of dedicated graphics programs, 
Komputerwerk’s BASIC routines pro¬ 
vide an interesting starting point for 
developers who want to write their 
own graphing routines. 

The mathematical routines provide 
the developer with trigonometric func- 


98 


PC TECH JOURNAL 









How to match the best front end 
with the best back end. 


You’ve invested in the best hardware, 
operating system and database products. 
You have a staff of programmers ready to 
go. But to build great looking applica¬ 
tions with the sophisticated features 
today’s users demand, you need a power¬ 
ful front end development tool—-JAM™ 
user interface 
management 
system on the 
market, does 
it all—from 
prototyping to 
implementation. 
And, because 
it works with 
any database 
or file manager, you get the best front 
end and the best back end. 

JAM is hardware independent, so it 
isn’t limited to one computer, database or 
operating system. In fact, JAM runs on 
everything from PC’s to super-minis, 
works under 7 operating systems and 
provides access to a host of database 
products. Using JAM you can create a 
consistent user interface across multiple 
systems and hardware platforms. 


JAM, the most advanced 



Create colorful screens and 
nested windows easily. 


^ JAM works under the following operating systems: 

• UNIX® • VMS® • RMX™ 

• MS-DOS® • XENIX® • VOS™ 

•AOS /VS™ A 

JAM makes it easier than ever to design 
and revise complex applications. Using 
features like context-sensitive help, proce¬ 
dural command language (JPL), shifting 
and scrolling fields, extensive data valida¬ 
tions, on-line testing, and a variety of 
visual attributes, you’ll be amazed how 
quickly your applications spring to life. 

JAM is fast, as well as flexible. Develop¬ 
ment time is reduced significantly thanks 
to JAM’s powerful screen drawing utili¬ 
ties and comprehensive library of sub¬ 
routines. You can easily create and link 
together screens, windows, and menus to 
develop an application shell. Then simply 
attach the processing routines, and your 
application is complete. 



Plus, if your back end is an SQL-com¬ 
patible relational database like Oracle® 
SQLbase,® Informix® or Britton Lee™ 
you’ll really appreciate JAM/ DBz, 
JAM’s optional database interface. With 
JAM/DBz, you can develop entire appli¬ 
cations using only industry-standard 
SQL state¬ 
ments and 
JAM’s author¬ 
ing tools. 

So if you’re 
programming 
in a 3GL 
like C or 
FORTRAN, 
follow the lead of the many Fortune 1000 
companies who have already discovered 
JAM. 

JAM from JYACC. It gives you the 
best at both ends. 

Call for more information about 
JAM and our 
demo diskette. O U U 
JYACC, Inc. 

116 John Street 
New York, NY 10038 
212-267-7722 FAX No. 212-608-6753 




JYACC Application Manager. The Composerfor Sophisticated Applications. 
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tions that are missing from QuickBASIC 
4.0: secant, cosecant, cotangent, arc 
sine, arc cosine, arc secant, arc cotan¬ 
gent. Like the native QuickBASIC func¬ 
tions, these additions use radians for 
angular measurement. Engineers and 
scientists will appreciate the hyperbolic 
and inverse hyperbolic functions, as 
well. In addition, FSUB includes a vari¬ 
ety of number conversions between 
arbitrary bases and character strings. 
Completing the list of math functions is 
a brace of rounding routines. 

FSUB’s array-processing capabilities 
include averaging for single- and two- 
dimensional arrays, plus four sorting 
routines (using the bubble, insertion, 
selection, and shell algorithms) for 
string and numeric arrays. 

Screen-control functions supply 
rapid centering of text, drawing boxes, 
clearing any portion of the screen, and 
saving and restoring screens. In addi¬ 
tion, two data-input, screen-control pro¬ 
grams permit soliciting input. The de¬ 
veloper constructs the data input 
screen using print statements to locate 
user prompts. The program calls an 
FSUB input routine once per field, 
passing field location, length, the char¬ 
acters acceptable as input, and the 
characters to terminate input. Note, 
however, that this method affords only 
elementary input screen design. 

Komputerwerk’s Finally! Modules 
(FMOD) provides for more sophisti¬ 
cated data-entry screens. The FSUB li¬ 
brary is a prerequisite to using FMOD. 
In addition to input screen design and 
management, FMOD provides routines 
for pull-down menus, horizontal 
menus, pop-up help screens, and a di¬ 
rectory manager. FMOD is distributed 
on four 360KB diskettes. 

FMOD’s screen design approaches 
a WYSIWYG technique, in that it uses 
any text editor to place descriptive text 
and field locations on screen. A left 
bracket placed at the beginning of the 
field designates the field locations, and 
a specific masking code indicates 
where the field terminates. For exam¬ 
ple, an N at the end of a field signifies 
that the screen manager accepts only 
numeric input for that field. 

Once the input screen is designed, 
the developer scans the screen layout 
using a special program that is pro¬ 
vided with FMOD. The scanner con¬ 
verts the screen image into a table with 
field row/column positions, lengths, 
and attributes, as well as any descrip¬ 
tive text to be displayed. The table oc¬ 
cupies less storage space than would 
the full-screen image. During this scan¬ 
ning process, the developer can edit 


some screen parameters to set die 
order of data entry and to change 
masking attributes. However, any 
changes to field locations and descrip¬ 
tive text necessitate further work with 
the text editor and, thus, will require 
rescanning. 

The calls to the screen manager 
are simple and easy to understand. 
While input is under control of the 
screen manager, the manager checks 
the user input against the fields’ masks 
and rejects the input if it is not valid. 

In addition to entry validation, the 
FMOD screen manager also places an 
optional, developer-defined message at 
the bottom of the screen that appears 
as the user moves to each field. Valid 
input is returned to the calling pro- 

T hose despairing of Quick¬ 
BASICs paucity of built-in 
math functions shouldfind 
Komputerwerk’s math rou¬ 
tines quite appealing. 


gram in an array with one element per 
data-entry field, so subsequent parsing 
is not necessary. 

The pull-down and horizontal 
menu modules feature Microsoft mouse 
support and are easy to incorporate 
into programs. Menu placement can be 
anywhere on the screen and is nonde¬ 
structive, restoring the original screen 
when the menu is exited. The user se¬ 
lects from the menu using the familiar 
rolling bar that highlights the choices 
in turn, or by typing the first letter of 
the menu, or by pressing a function 
key that has been defined by the devel¬ 
oper. The developer also specifies de¬ 
fault choices that appear when the 
menu is called. 

The pop-up help screen module 
includes two .EXE files that create help 
menus and combine them into binary 
help libraries. The menu-creation pro¬ 
gram permits control over the fore¬ 
ground, background, and border colors 
(which encourages the development of 
snappy displays). Five help menus can 
be displayed simultaneously (one li¬ 
brary can hold as many as 99 menus 
memory resident); programs can use 
more than one library, if needed. The 
developer can choose to specify menu 
placement or leave it to the FMOD 
routine. Menus must be removed in 


reverse order to restore the original, 
underlying screen. 

Using the FMOD directory man¬ 
ager module, the developer can furnish 
the user with DOS file-management 
capabilities without needing to resort 
to BASIC SHELL. Users are able to de¬ 
lete and rename files and examine a 
file’s first page, and they can specify 
the drive name and directory to be 
searched. The directory manager dis¬ 
plays a file listing from which the user 
selects a file by moving a highlight bar. 
The directory manager returns the se¬ 
lection to the calling program. 

Both Komputerwerk packages 
come with well-organized, high-quality, 
loose-leaf documentation. The FSUB 
routines are arranged alphabetically by 
file name and are cross-referenced by 
call name, file name, and subject, 
which facilitates locating a routine. The 
FMOD documentation uses tabs to sep¬ 
arate the sections for the individual 
modules. Both Komputerwerk manuals 
assume the developer’s familiarity with 
both the linker and librarian. 

On the down side, the FSUB man¬ 
ual contains some creative spellings 
and garbled text, which detract from its 
overall quality. The authors uninten¬ 
tionally include a degree of humor by 
listing the temperature-conversion rou¬ 
tines in the section on geometry (per¬ 
haps some thermometers are calibrated 
in radians). The distribution diskettes 
contain a few assembly language rou¬ 
tines that are not mentioned in the 
documentation, and, unfortunately, the 
manual’s table of contents follows suit 
by listing routines that cannot be found 
anywhere in the documentation or on 
the distribution diskettes. Such discrep¬ 
ancies are distracting. 

The FMOD manual is also flawed 
in that it includes sections of redundant 
text and tables, particularly in the de¬ 
scription of the screen manager mod¬ 
ule. This section is severely flawed in 
that it does not describe how to display 
the screen before calling the screen 
manager. Fortunately, the correct call¬ 
ing sequence is listed in the example 
programs included in the package. Fi¬ 
nally, the tabs for the menu-handling 
section are mislabeled (calling the pro¬ 
cedures windowing routines). 

Komputerwerk is to be com¬ 
mended for including source files both 
for the BASIC and assembly language 
FSUB routines. Being able to examine 
source code often is a great help as the 
developer goes about implementing 
the routines; in addition, it affords an 
opportunity to customize code. Kom¬ 
puterwerk also provides include files of 
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OOPS. Using sophisticated Object-Oriented Programming, Matrix Layout 
gives you the power to build complete applications faster than you thought 
possible. And that’s just the beginning. 
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Hypertext. Layout puts all the features of HyperCard* on your PC and in your 
programs. Use Layouts graphical user interface to create documents with action 
links to related documents in any file. Or to create hyperlink applications. 
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CASE. Layouts Computer Aided Software Engineering functions let you 
design programs using an intuitive flowchart model. Then, Layout can 
automatically turn your flowchart into source code or even an .EXE file. 
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Plus, your favorite programming language(s). Using Layout’s tools, you 
can cut your coding time up to 70 percent, and still produce ready-to-run 
programs in your choice of languages. 


AGreat ProgramrningTbol 
Should Contain All Of The Above. 


Resenting Matrix Layout, the first full 
software development system for the PC to 
promise you all the above. And deliver. 

Sit down to Layout’s intuitive user inter¬ 
face and in minutes you’ll be using advanced 
OOPS (Object-Oriented Programming 
System) and CASE technology to build your 
program. Simply draw a flowchart indicating 
the windows, buttons, menus, text, and 
graphics you want. 

A Cut Above Other Tools. 

Layout also provides flowchart elements 
for Hypertext data base capabilities, math 
functions, variable management, conditional 
branching and looping. And, its open archi¬ 
tecture allows you to build your own Black 
Box elements — to create exactly the 
program you want. 

When your flowchart is ready, Layout uses 


artificial intelligence technology to auto¬ 
matically turn it into code—Turbo Pascal, 
Turbo C, Microsoft C, QuickBasic or Lattice 
C. Or create a ready-to-run .EXE file right 
from within Layout. 

It’s so efficient, your programs will run 
incredibly fast, even on a standard 256K PC. 
Plus, they’ll include Layout’s automatic 
mouse support and device independence. 

All The Above And More. 

• Matrix Helpmaker helps you create context- 
sensitive help and complete on-line docu¬ 
mentation for your programs. 

• Matrix Paint offers a full set of graphics 


X 


LAYOUT 


tools, scanner support, and clip-art files to 
make your programs look professional. 

• Finally, Matrix Desktop gives you a simple, 
visual way to organize files and disks. 

For A Lot Below. 

Layout delivers all the above for just $149.95 
—a lot below what you’d expect. Especially 
when you throw in free customer support, 
no copy protection, and a 30-day, money- 
back guarantee. 

Video Tape Offer. Still not convinced? 
Call for a copy of our Matrix Layout VHS 
demonstration video at 1-800-533-5644 (just 
$9.95 for shipping and handling, credited 
against your purchase). In Massachussetts, 
call (617) 567-0037. 

Any way you look at it, Matrix Layout is 
the ultimate PC programmer’s tool. And 
that’s the bottom line. 


Matrix Software Technology Corporation • One Massachussetts Technology Center • Harborside Drive • Boston, MA 02128 • (617) 567-0037 

Matrix Software/UK • Plymouth, England • 0752-796-363 • Matrix Software/Belgium • Geldenaaksebaan 476 • 3030 Leuven • 016202064 
The following are registered and unregistered trademarks of the companies listed: Matrix Layout, Matrix Paint, Matrix Helpmaker, Matrix Desktop, 

Matrix Software Technology Corporation; Macintosh, HyperCard, Apple Computer, Inc. 
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BASIC LIBRARIES 


QuickBASIC declarations for the func¬ 
tions and subroutines. No source files 
are provided for the FMOD routines. 

FSUB's abundant sample programs 
are designed for the developer’s edifi¬ 
cation by illustrating typical calls to the 
routine. The FMOD sample programs 
are more complex, but are not over¬ 
loaded with gee-whiz programming. 

The training value of several sample 
programs is slightly diminished in that 
the parameter names shown in the 
sample call differ from the names 
shown in the documentation. Although 
this does not affect program operation, 
the disparity hinders a correlation of 
the manual’s explanatory text with the 
sample program. 

The greatest drawback to Kom- 
puterwerk’s offerings is the company’s 
support policy. Technical support is 
available by phone for a stiff $50 per 
hour, with a one-hour minimum. Sup¬ 
port personnel demand a credit card 
number of the caller before answering 
even a simple question. In addition, 
Komputerwerk responds to written re¬ 
quests only on a “time available” basis. 
Such policies are tantamount to ex¬ 
tremely limited (or no) support. 

The West Chester Group. The Screen 
Generator, at $79, is a flexible offering 
that addresses solely the design and 
implementation of I/O screens. Because 
the package is designed for use with 
several languages, it should appeal to 
multilanguage shops. 

The Screen Generator works with 
IBM Interpreted BASIC and Compiled 
BASIC (including Borland’s Turbo 
BASIC), FORTRAN (IBM, Lahey, Micro¬ 
soft), C (Borland Turbo, Lattice, Micro¬ 
soft 5-X, Microsoft Quick), COBOL 
(Micro Focus, Microsoft, Realia, Ryan- 
McFarland), Borland Turbo Pascal 4.0, 
and Nantucket Clipper. The West Ches¬ 
ter Group’s package includes a separate 
language interface and code sample for 
each of these languages. Specific sup¬ 
port for QuickBASIC consists of .BAT 
files to create QuickLibraries. The 
Screen Generator consists of two major 
parts, the Screen Painter and the 
Screen Manager. West Chester provides 
no source code on the three 360KB 
distribution diskettes. 

Designing screens is straightfor¬ 
ward using the Screen Painter program, 
an .EXE file that runs outside the pro¬ 
gramming environment. The developer 
paints a screen by selecting graphics 
characters and colors from menus. 
Comprehensive editing features permit 
the developer to move, copy, or delete 
blocks of text and color. An undo func¬ 
tion cancels the last block function. The 


developer can enter text anywhere on 
the screen. Fields are defined by enter¬ 
ing a # sign at the desired starting 
point for the field. 

Once the developer has designed 
the initial screen layout, the Screen 
Painter prompts die developer for in¬ 
formation that defines the fields; the 
Painter displays a field dictionary table 
(FDT) for each field in turn. The devel¬ 
oper sets field length, mask specifica¬ 
tions, and formatting, optionally defin¬ 
ing some fields as hot, so that when 
the application user exits from that 
field, the application program automati¬ 
cally returns to die calling routine. 

FDTs pop up in different areas of the 
screen so as not to obscure the field in 
question, which is a nice touch. 

Screens are collected into libraries, and 
die Screen Generator provides a library 
manager to help the developer keep 
track of screens. 

T he Screen Generator ad¬ 
dresses solely the design and 
implementation of I/O 
screens, but should appeal 
to multilanguage shops. 


Given the relative ease with which 
screens can be created using this pack¬ 
age, the routines that are used to actu¬ 
ally ca41 the screens were a disappoint¬ 
ment, mainly because of the design of 
the calls and the documentation. The 
stock version of The Screen Generator 
requires die memory-resident program 
SGX.EXE to run before a call is made. 
Before entering the QuickBASIC envi¬ 
ronment, SGX must be resident in 
memory in order for the calls to work, 
then another .EXE file is used to re¬ 
move SGX from memory. 

The introduction in West Chester’s 
manual encourages the programmer to 
play with the sample screens in order 
to get a feel for the program’s capabili¬ 
ties; however, the manual shows a pro¬ 
cedure that omits running SGX.EXE 
before entering the Screen Manager. As 
an alternative, die developer can pur¬ 
chase an optional SGX.OBJ file for $49; 
note that linking this file with the fin¬ 
ished application obviates the need to 
install the resident version. 

Calls to the Screen Manager seem 
unwieldy. The manual states diat calls 
must pass only seven parameters, but 


the passed parameters are often concat¬ 
enations of several minor parameters. 
For example, the call that is given to 
display a screen is: 

CALL SG(operS, lib8, scrnS, drived, scb$, 
fdtbaseS, status S) 

The string scbS is formed by concate¬ 
nation of nine individual string parame¬ 
ters and precedes the call to SG. Field 
lengths and row-column positions are 
passed to SG not as numbers but as 
ASCII codes; for example, a 20-charac- 
ter field in row 7, column 12 is speci¬ 
fied by concatenating CHR$(20) + 
CHR$(7) + CHR$(12). 

Using the Screen Manager requires 
successive calls to SG, one to display 
the screen and another to accept die 
data. SG can accept data for all fields at 
once or for one field at a time. The 
call to accept data passes validated 
input back to the calling program via a 
single string buffer. The calling pro¬ 
gram must parse the string into the 
component parts and perform any 
numeric conversions that are called for. 
Other options that are triggered by var¬ 
iants on The Screen Manager’s SG call 
include library loading and dealloca¬ 
tion, modifications to the FDT, sorting 
the FDTs, writing to die screen, and 
checking for a key press. 

The West Chester material is a 
mixed blessing. It consists of a slim 
volume bound with a plastic comb 
binder. In some places, the type seems 
unusually small for no apparent reason. 
Sample calls are provided for BASIC, C, 
and FORTRAN. The sample program on 
diskette is a complex meld of menu¬ 
handling and screen-display calls that 
impressively displays The Screen Gen¬ 
erator’s capabilities. It would help to 
see sample programs showing each call 
as listed in the manual. 

Developers inquire for technical 
support from The West Chester Group 
by leaving a message on an answering 
machine. West Chester personnel re¬ 
sponded to a test call the next day, 
with accurate assistance to questions. 

A ROUTINE DECISION 

Choosing just one of these toolkits is 
tough because even though they over¬ 
lap in some areas, each offers unique 
routines. Of course, developers must 
answer immediate and anticipated 
needs, but even if features overlap, 
purchasing several packages would per¬ 
mit the developer to pick and choose 
among tine myriad options and exploit 
the best parts of each package. 

Both Hammerly’s ProBas and Cres¬ 
cent’s QuickPak Professional combine 
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And then again, some people buy it for its high 
resolution. Or its 100% hardware compatibility. 

But whatever you buy it for, Fast Write VGA is 
guaranteed to give you VGA performance like you’ve 
never seen before. Because FastWrite VGA outperforms 
all competitive VGA boards. Pure and simple. 

You see, this powerhouse surpasses standard IBM 
VGA in both color and resolution. Which means you get 
resolution up to 800 x 600 with 16 colors, or 640 x 400 
with 256 colors. 

We even offer a 256K memory upgrade that gives 
you 640 x 480 with 256 colors and our exclusive non¬ 
interlaced 1024 x 768 with 4 colors. 

And not only is FastWrite VGA 100% register 
level compatible, it’s also the only VGA solution that’s 
form factor compatible. It has the same daughter card con¬ 


nectors as the IBM PS/2 Display Adapter, to accommodate 
hardware add-ons in the future. 

What’s more, your current VGA software—or 
any you plan to buy—is guaranteed to run on FastWrite 
VGA. Even OS/2 products. It’s backwards compatible 
with EGA, CGA, MDA and Hercules modes. So all your 
software will run faster than ever before. 


Of course once you buy, you get free technical 


ice you 

support, guaranteed VGA compatibility and a full five-year 
warranty. All for a price that won’t leave you staring 
blindly into your wallet. 

So visit your local dealer and find out more about 
FastWrite VGA. 

We guarantee 

the difference. VIDEOWSEVEN 




46335 Landing Pkwy., Fremont, CA 94538. (415) 656-7800. 
CIRCLE NO. 204 ON READER SERVICE CARD 


The following are registered and unregistered trademarks of the companies listed: FastWrite VGA, Video Seven Inc.; PS/2, Display Adapter, International Business Machines Corporation; 

Variable frequency monitor required for greater than 640 x 480 resolution. Monitor capable of 48 KHz needed for 1024 x 768. Video Seven reserves the right to change specifications without notice. 
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extensive selections of efficient assem¬ 
bly language functions with compre¬ 
hensive documentation, making them 
by far the best values. Professional de¬ 
veloper and novice alike will appreci¬ 
ate these collections. Crescent’s inclu¬ 
sion of source code is a definite advan¬ 
tage, while Hammerly’s expanded 
memory routines and virtual screens 
are powerful tools. 

With its less extensive repertoire 
and less comprehensive documentation, 
Exim’s ToolKit is nonetheless a fair 
value. For intrepid programmers not 
intimidated by usurious support poli¬ 
cies, Komputerwerk’s Finally! A Subrou¬ 
tine Library also offers many useful 
tools at a reasonable price. 

The more specialized QBase from 
Crescent is a bargain for the developer 
who needs a medium-sized relational 
database; it also contains an excellent 
data screen generator/data-entry man¬ 
ager that is usable apart from database 
applications. Komputerwerk’s Finally! 
Modules contains some well-designed 
routines; however, its price combined 
with that of the requisite Finally! A Sub¬ 
routine Library lessens the bargain. 

Despite its limited repertoire, West 
Chester’s The Screen Generator is 
quite flexible and using it is far prefer¬ 
able to coding a screen manager and 


data-entry routines. The Screen Genera¬ 
tor’s catholic interface could serve a 
developer well in a multilanguage de¬ 
velopment shop, but it is not the best 
choice for BASIC-only applications. 

Each of these collections of BASIC 
tools functions well; the packages differ 
primarily in the number and type of 
functions they offer and in the quality 
of their documentation. Each package 
is a bargain considering the time it 
would take a developer to assemble a 


Crescent Software Inc. 

11 Grandview Avenue 
Stamford, CT 06905 
203/846-2500 

QuickPak Professional 1.23: $149.00 
QBase 2.23: $149.00 
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EXIM Services of North America Inc. 

PO. Box 5417 
Clinton, NJ 08809 
201/735-7640 

EXIM ToolKit 4.0: $99.95; Networks 4.0 
(includes ToolKit): $199.95; Genesis-IAA 
1.0 (includes ToolKit): $199.95 
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Hammerly Computer Services Inc. 

8008 Sandy Spring Road 
Laurel, MD 20707 


comparable selection of tools from 
scratch. With one of the tool kits, you 
can save yourself a lot of time (and 
money) and, at die same time, bring 
your BASIC development environment 
to a much higher level. L'limTnii & 


Justin J. Crom is a chemical engineer work¬ 
ing as manager of econojnic evaluation for 
a major oil company. His most recent arti¬ 
cle for PC Tech Journal was “BASIC Face- 
off ,” in September 1987. 


800/343-7484; 301/953-2191 
ProBas 2.0: $135.00 
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Komputerwerk Inc. 

851 Parkview Blvd. 

Pittsburgh, PA 15215 
800/423-3400; 412/782-0384 
Finally! Subroutine Library): $99.00; 
Finally! Modules: $99.00 
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The West Chester Group 
PO. Box 1304 
West Chester, PA 19380 
215/644-4206 

The Screen Generator 4.7: $79; COBOL 
and FORTRAN inteiface support: $20 
each; Linkable Screen Manager: $49 
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FOR SYSTEMS DEVELOPERS AND INTEGRATORS 


PORTABLE 386 


FROM COMPAQ 


MAINFRAME MIGRATIONS: 
RTFS INGRES 
PROFESSIONAL ORACLE 


SPEAKING SQL 

A STAND ARD FOR 
CONNECTING DATABASES 


ATTENTION 

RETAILERS... 

YOU SHOULD CARRY 
PC TECH JOURHAL, 
the magazine for 
Systems Professionals 

E very issue of PC TECH JOURNAL speaks to the Systems 
Professionals who shop in your stores. From systems design 
and integration, to multitasking and telecommunications, 
PC TECH JOURNAL is the only magazine that delivers sophis¬ 
ticated coverage advanced users and professionals need. 

For more information on how you can carry this "silent 
salesman" for greater prof its, call 1-800-435-5003 or write: 
Ziff-Davis Publishing Company 
Retail Sales Department 
One Park Avenue-5th Floor, New York; NY 10016 
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OPERATING 

ENVIRONMENTS 


UNIX VERSUS OS/2 


A Graphic 

Comparison 

Advanced operating systems need advanced graphics user 
interfaces. Unix'sX Window System and OS/2sPresentation 
Manager approach the same objective from different directions. 


ROBERT R. MORRIS and WILLIAM E. BROOKS 


T he graphics user interfaces (GUIs) 
of Unix and OS/2 on the PC are 
the most conspicuous advanced 
features of these two operating systems 
and one of the leading end-user con¬ 
siderations in choosing applications. 
Developers who want the largest cus¬ 
tomer base need a thorough knowl¬ 
edge of both Unix’s X Window System 
and OS/2’s Presentation Manager. 

In general, X Window comes in a 
variety of forms, has a skeletal pro¬ 
gramming interface, and provides a dis¬ 
tributed network implementation, while 
Presentation Manager provides a consis¬ 
tent user interface, an extensive pro¬ 
gramming interface, and device-inde¬ 
pendent graphics for a single worksta¬ 
tion or PC. 

In this article, PC Tech Journal 
completes its comparison of Unix and 
OS/2 by examining their user inter¬ 
faces. (A general overview of both op¬ 
erating systems and an examination of 
their application programming inter¬ 
faces are given in the articles “Worlds 
Apart, Worlds Together” and “At the 
Core: An API Comparison,” Robert R. 
Morris and William E. Brooks, Decem¬ 
ber 1988, pp. 50 and 62.) For the de¬ 
veloper, the GUI choices for these two 
operating environments are confusing, 


but the trend is clear: the graphics user 
interface will be de rigueur on PCs in 
the 1990s. 

The window-based GUI—evolved 
from early work at the Xerox Palo Alto 
Research Center and refined in Apple 
Macintosh and Microsoft Windows—is 
popular for presenting complex data 
and improving human-machine com¬ 
munications. It uses graphics objects 
rather than text to interface with the 
user. Where terse text statements were 
once standard for giving information 
and abbreviated character sequences 
controlled the system and applications, 
graphics constructs are now used. 

End users appreciate a standard 
GUI because it increases consistency 
among applications by allowing them 
to perform common functions in the 
same way, such as getting help, saving 
work, and printing results. Developers 
benefit from a GUI because much of 
the user interface work is incorporated 
in the application programming inter¬ 
face (API) and because the GUI pro¬ 
vides device independence. 

GROWING PANES 

Development of the GUIs for Unix and 
OS/2 is fairly elaborate and confusing. 
Although Unix vendors have not for¬ 


mally agreed upon a GUI standard, the 
most popular at this time is the X Win¬ 
dow System. It does not provide as 
complete a standard as OS/2’s Presenta¬ 
tion Manager or the Macintosh operat¬ 
ing system, but has similar features. 

X Window is a network-based win¬ 
dowing system. As opposed to Presen¬ 
tation Manager, the X Window architec¬ 
ture is based on the premise that an 
application may run on one computer 
while the graphics presentation of the 
application’s output and the responses 
from the user can occur on a separate 
computer. While X Window does not 
contain predefined graphics functions 
with which Presentation Manager is so 
richly endowed, its modular architec¬ 
ture and its abundant set of building 
blocks can construct interfaces as pow¬ 
erful and complete as those of Presen¬ 
tation Manager. 

The X Window standard descends 
from another windowing system, called 
W, developed at Stanford University by 
Paul Asente. Researchers at the Massa¬ 
chusetts Institute of Technology (MIT), 
under the leadership of Robert Scheif- 
ler and jim Gettys, began the funda¬ 
mental design of the X Window System 
in 1984. Numerous versions have been 
released by the original MIT Project 
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Athena development partnership, 
whose major industry participant was 
Digital Equipment Corporation (DEC). 

MIT released the X.l l version of 
X Window in September 1987 in re¬ 
sponse to the flawed X.10.4 version 
then in use. The X.ll release was so 
incompatible with X.10.4 that most ap¬ 
plication development was curtailed 
until X.ll became available. Release 
X.11.2 was introduced in March 1988, 
when control of the X Window stan¬ 
dard transferred from MIT’s Laboratory 
for Computer Science to the MIT X 
Consortium, consisting of representa¬ 
tives from Apollo Computer, AT&T, Cal- 
comp, DEC, Hewlett-Packard (HP), Se¬ 
quent, Sony, Sun Microsystems, Tek¬ 
tronix, and Xerox. 

X Window has been embraced by 
many workstation and minicomputer 
Unix vendors as the basis for more 
complete developer toolkits—for ex¬ 
ample, Open Look (see photo 1) from 
AT&T and Sun, and DECwindows from 
DEC. Such products include more com¬ 
plete sets of widgets (graphics control 
elements such as push buttons), stan¬ 
dards for using them, and richer sets of 
APIs. Where X Window does not en¬ 
force policies or well-defined methods 
of interoperation among applications, 


Open Look and DECwindows do. Al¬ 
though all of these toolkits are built on 
X Window, each delivers its* own set of 
distinct APIs and user interfaces that 
are not compatible with each other. 

These X Window extensions are 
not yet available: AT&T expects Open 
Look to be ready for beta testing early 
in 1989; DEC planned to make the user 
interface portion of DECwindows avail¬ 
able to third parties by the end of 
1988. {PC Tech Journal was unable to 
obtain a copy from DEC before this ar¬ 
ticle went to press.) 

For its part, OS/2 has been de¬ 
signed from the ground-up to be a 
workstation operating system. Its evolu¬ 
tion from DOS has been directed to¬ 
ward support for presentation graphics 
and tools needed by developers to pro¬ 
vide sophisticated user interfaces with 
their applications. 

OS/2’s Presentation Manager is 
young—announced in April 1987 along 
with OS/2. IBM shipped OS/2 version 
1.0 in December 1987, but Presentation 
Manager did not arrive until almost a 
year later, with version 1.1 in October 
1988. Presentation Manager (photo 2) 
is well integrated into OS/2, providing 
the system with windowing and appli¬ 
cation-management facilities (see “Pro¬ 


jecting a Graphics Interface” and “The 
User at the Controls,” Ed McNierney, 
March 1988, pp. 54 and 64). 

Presentation Manager has a wealth 
of graphics constructs and tools for the 
developer to produce applications con¬ 
sistent in their use. Presentation Man¬ 
ager includes a full set of two-dimen¬ 
sional graphics functions based on 
IBM’s Graphical Data Display Manager 
(GDDM) mainframe graphics standard. 

OS/2’s Presentation Manager re¬ 
flects IBM’s Systems Application Archi¬ 
tecture (SAA) Common User Access 
(CUA) standards. SAA is intended to be 
a consistent user interface across all 
major IBM proprietary operating-system 
platforms (see “SAA: IBM’s Road Map to 
the Future,” Dennis Linnell, April 1988, 
p. 86). In mid-1988, IBM joined forces 
with other industry giants to form the 
Open Software Foundation (OSF) that 
endorsed IBM’s Unix version, called 
the Advanced Interactive Executive 
(AIX). IBM is offering AIX as an alterna¬ 
tive to OS/2 on its high-end PS/2 prod¬ 
uct line (Models 70 and 80). 

OSF also has invited proposals in 
an attempt to set standards for a Unix 
user interface, API, and network com¬ 
munications. In this vein, IBM finds it¬ 
self competing with many industry 
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UNIX-OS/2 GRAPHICS 




PHOTO 2 : OS/2 Presentation Manager 
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Open Look is essentially a set of X Window guidelines for 
how an application should look and interact with the user. 
Although visually similar to Presentation Manager, it does 
not attempt to define a single common API. 


OS/2 Presentation Manager provides a consistent user inter¬ 
face for managing multiple graphics-oriented applications. 
Presentation Manager includes an API and device-indepen- 
dent graphics for many different output devices. 


players, including Microsoft, who par¬ 
ticipated in the joint-development 
agreement with IBM to produce Pre¬ 
sentation Manager. To add further con¬ 
fusion to the market, IBM intends to 
offer the programming interface of 
Steven Jobss NeXT Inc. and Stepstone 
Inc. for AJX on the RT PC and PS/2 
product line sometime in 1989. 

HP, too, is developing user-inter- 
face standards. The company plans to 
move its NewWave environment to Pre¬ 
sentation Manager. Originally released 
in March 1988 as an extension to 
Microsoft Windows, NewWave adds 
convenient features for directory and 
file manipulation, as well as task coor¬ 
dination and activation. (Apple Com¬ 
puter is suing both Microsoft and HP, 
claiming that Windows and NewWave 
infringes on copyrights for the Macin¬ 
tosh interface.) At Comdex/Fall ’88, HP 
announced availability of its Common 
X Interface (CXI) that provides a Pre¬ 
sentation Manager look-and-feel (but 
not the Presentation Manager API) for 
X Window r applications. HP has submit¬ 
ted CXI to OSF as a proposed standard 
for a Unix GUI. 

HP also is working with Microsoft 
to port Presentation Manager to Unix; 
the resulting environment, called Pre¬ 
sentation Manager/X, will include the 
identical user interface and API used in 
OS/2. This is a ray of hope for develop¬ 
ers who want GUI applications to run 
on both Unix and OS/2. Unfortunately, 
Presentation Manager/X will not be de¬ 
livered soon—HP will announce avail¬ 
ability dates and prices in the first half 
of 1989. Developers who want a Unix 


product sooner must grapple with both 
Presentation Manager and one or more 
of the X Window toolkits. HP’s long¬ 
term plan is to allow Presentation Man¬ 
ager/X and CXI applications to run 
side-by-side in the same workstation. 

To realize this goal, HP must adapt Pre¬ 
sentation Manager to fit the X Window 
server-based architecture. 

Finally, several vendors are taking 
unique approaches to providing graph¬ 
ics interfaces on PCs. Architech Corpo¬ 
ration is providing NeWS/2, an OS/2 
implementation of Sun Microsystems’ 
Unix-based Network-extensible Win¬ 
dowing System (NeWS). Using NeWS/2, 
developers with a significant investment 
in the NeWS system can easily port 
their workstation applications to OS/2. 
Control Systems Inc. offers a product 
for using PCs in the X Window envi¬ 
ronment. Its Artist Designer 12 board 
comes with a software driver that al¬ 
lows an AT-compatible PC to act as an 
X Window server under DOS. 

CHARACTER FLAWS 

User interfaces that incorporate graph¬ 
ics images have an undeniable visual 
appeal, but most computers cannot dis¬ 
play bit-mapped graphics. More mem¬ 
ory and processor resources are re¬ 
quired to manage a graphics display. In 
the Unix market, many users are con¬ 
nected to character-oriented terminals 
through relatively low-speed serial 
links. High-speed graphics terminal 
connections, such as the fiber-optic-link 
terminals from SunRiver, are two to 
three times more expensive than char¬ 
acter terminals. 


In the PC market, many existing 
monochrome and CGA systems do not 
have sufficient graphics abilities. Conse¬ 
quently, both Unix and OS/2 support 
character-based applications but do not 
provide a consistent character-based 
user interface. 

A typical multiuser Unix system 
may be connected to many terminals, 
each with its own escape sequences for 
cursor positioning, video attributes, and 
editing functions. Many Unix utilities 
use teletype-style I/O that avoids win¬ 
dowing on a terminal. Nonetheless, 
windowing has become an essential 
part of user interfaces in Unix, and 
applications must exploit terminal- 
dependent features. To simplify devel¬ 
opment, Unix System V provides curses , 
a window programming library for 
character terminals. Its major goal is to 
afford device independence, not to 
provide a consistent user interface. 
Because curses does not enforce or 
encourage standard interaction with the 
user, two applications that use curses 
may look and behave differently. 

Curses provides developers with 
more than 170 functions and macros to 
design character-based windows on var¬ 
ious terminals. Multiple windows may 
be placed on a terminal screen and I/O 
switched among them under program 
control. Output routines in curses take 
advantage of data already on the screen 
that do not need to be replaced. 

This optimization provides good 
performance on low-speed serial links, 
such as modem connections with re¬ 
mote terminals. Curses functions can 
build logical windows called pads , 
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which are larger than the display de¬ 
vice, and then display and move se¬ 
lected portions of the pad into the dis¬ 
play-device window. The curses library 
permits drawing boxes using character 
graphics, but does not support vector 
or bit-mapped graphics nor pointing 
devices such as a mouse. 

In November 1988, the Santa Cruz 
Operation (SCO) announced Office 
Portfolio, a character-based user envi¬ 
ronment layered over Unix. Office Port¬ 
folio applications share a common 
user interface and can exchange data 
through a clipboard. SCO is offering its 
own set of applications that run under 
Office Portfolio, including word proces¬ 
sing, spreadsheet, SQL-based data man¬ 
agement, project planning, presentation 
graphics, and statistical analysis. The 
central application in Office Portfolio is 
die SCO Manager; it provides elec¬ 
tronic mail, an appointment calendar, 
file management, and a menu system 
for selecting other applications. An 
SCO toolkit integrates third-party and 
end-user applications. 

OS/2 facilities for character-based 
display programming include simple 
teletype-style I/O using DosWrite and 
DosRead functions, and direct display 
output using OS/2 Vio functions, which 
do not provide die window-formatting 
capabilities of Unix curses, but which 
do include more powerful font and 
cursor-manipulation commands and 
screen-color control. 

In the OS/2 environment, pro¬ 
cesses run in screen groups, or ses¬ 
sions. The operating system’s session 
manager allocates each screen group 
its own virtual display, keyboard, and 
mouse devices. The video output of 
only one session at a time may be 
present on the physical display device. 
Other screen groups execute in the 
background, and their video output is 
sent to their own virtual display. When 
a user selects a screen group, its virtual 
display buffer is copied to the physical 
display buffer and it becomes visible. 
Unix provides a similar facility, called 
virtual tenninals or multiscreens , so 
that a single display and keyboard can 
switch among multiple sessions. A sin¬ 
gle user can log into multiple sessions 
with different user names. 

ONWARD TO GRAPHICS 

To support a GUI, both Unix and OS/2 
must interface to graphics hardware 
that allows device independence for 
applications. Most DOS applications are 
examples of device dependence in that 
they write directly to video memory 
and I/O locations and handle only a 


few types of graphics hardware (Hercu¬ 
les, CGA, EGA, and VGA). This practice 
forces designers of new video hard¬ 
ware to duplicate the behavior of old 
video standards (including bugs) to 
work with old applications. In contrast, 
a device-independent application can 
move from the VGA’s 640-by-480-pixel, 
16-color mode to a graphics coproces¬ 
sor with l,280-by-800-pixel, 4,096-color 
mode without changing. It looks better 
and runs faster in the second environ¬ 
ment but works in either. 

The operating system kernels in 
both Unix and OS/2 do not provide 
complete device independence for 
graphics applications. That job is left to 
the GUIs layered above the operating 
systems. The programmer writes to the 
GUI’s API and is therefore shielded 
from device-dependent details. This 
sharing of duties leads to two levels of 

T he operating system ker¬ 
nels in both Unix and OS/2 
do not provide complete 
device independence for 
graphics applications. 


device drivers for a device: one in the 
operating system, handling only low- 
level access to the device, and another 
in the GUI, mapping operations in vir¬ 
tual display space to the device’s physi¬ 
cal characteristics. 

Unix typically preserves its ter¬ 
minal-interface architecture when driv¬ 
ing high-resolution graphics terminals. 
These are usually vector graphics ma¬ 
chines except for high-end graphics 
workstations using Unix on proprietary 
platforms that provide bit-mapped 
graphics coprocessors. One interfacing 
approach is to provide graphics mem¬ 
ory access through a Unix device driver 
and use the standard read, write, and 
ioctl services to communicate with the 
driver. Graphics support is not stan¬ 
dard with Unix but is a value-added 
feature of vendors such as Apollo Com¬ 
puter and Sun Microsystems. 

In OS/2, operating system Vio ser¬ 
vices allow graphics applications to be 
developed, but Vio does not directly 
support graphics. In screen groups that 
use only character I/O, Vio services re¬ 
tain the contents of text pages and the 
appropriate palette and other display 
state information for the video board. 


To support graphics, applications pro¬ 
vide a thread that Vio can awaken for 
graphics save or redraw. Presentation 
Manager uses this feature to receive 
notification of switches into or out of a 
Presentation Manager session. 

Two methods exist for obtaining 
an X Window environment for a Unix 
platform. The first is to purchase it 
from a Unix vendor. DEC’S DECwin- 
dows is one choice and Interactive Sys¬ 
tems Corporation sells a version of X 
Window that is compatible with its ver¬ 
sion of AT&T Unix System V for 80386- 
based PC platforms. Sun provides 
NeWS/Xll, a package combining X 
Window and Sun’s own networked 
graphics package, NeWS. IBM also pro¬ 
vides an X Window package with AIX 
on the RT PC. 

Because X Window comes in two 
parts—the client and server/device in¬ 
terfaces—those purchasing X Window 
for a host machine may need to shop 
for workstation/server combinations 
that will operate on their network. For 
basic development purposes, however, 
a local server often comes with the X 
Window package to display X Window 
graphics data on the same platform on 
which client applications are running 
without going across a network. 

Another approach for adding X 
Window to Unix is to purchase the X 
Window source code from MIT—the 
source from which all vendors gener¬ 
ate their X Window packages. MIT pro¬ 
vides source code at the cost of docu¬ 
mentation and media. This approach 
allows die user to port or configure 
the source more closely to a specific 
hardware platform for which a released 
version is not available from a vendor. 
MIT provides source code for four 
components: the X Client Library, the 
X Window Manager, the X Toolkit, and 
sample code for an X Server. 

If your Unix vendor does not 
make all pieces of X Window available 
in source form, developers can pur¬ 
chase MIT source code in addition. 

This is important for building new wid¬ 
gets or modifying the window man¬ 
ager. Meddling with client library or 
server code is unwise because these 
constitute the heart of the standard. 

No third-party applications for 
OS/2’s Presentation Manager were avail¬ 
able at press time. The Presentation 
Manager runtime environment is bun¬ 
dled with the retail version of OS/2; 
the Software Development Kit (SDK), 
available separately from Microsoft, 
contains die C-language API header 
files and resource-management tools 
for building applications. 
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In contrast to the low-cost source- 
code distribution of X Window, Presen¬ 
tation Manager is tightly controlled by 
codevelopers Microsoft and IBM. 

Source code for Presentation Manager 
is not available, but this might not be 
a problem for application developers. 
Presentation Manager is a more com¬ 
plete environment than X Window and 
has many methods for applications to 
modify built-in functionality. 

One of the major reasons X Win¬ 
dow is supplied in the form of source 
code is that it must be ported to Unix 
on different hardware architectures. 
Porting usually requires modifying 
code and recompiling it for the target 
machine. If Presentation Manager/X 
(the HP-Microsoft port of Presentation 
Manager to Unix) becomes popular, 
however, other vendors will need 
source code to port Presentation Man¬ 
ager to other Unix environments. 

DISTINCT VIEWS, SAME GOALS 

The fundamental components of X 
Window are a client programming in¬ 
terface that resides on the host, a 
server on the workstation, and a proto¬ 
col by which the client and the server 
interact. This approach permits multi¬ 
ple clients to request services from a 
common network resource. 

The definitions of client and server 
are reversed from their traditional 
roles in the PC-based world. In X Win¬ 
dow, the server is the workstation or 
PC that houses the display hardware 
and interacts with the user; it provides 
display-management services to pro¬ 
cesses on other computers (its clients) 
in the network. In essence, the server 
acts as an intelligent graphics terminal. 
Most application code resides on the 
client machine, physically removed 
from the user’s workstation. A protocol 
transfers client information over the 
network to the server and returns re¬ 
sponses to client processes. The server 
transmits user action by passing events 
to the client; the client processes the 
events and relays responses to the 
server for display. 

Unlike X Window, Presentation 
Manager is not structured with the 
client-server paradigm. Even though 
Presentation Manager provides work¬ 
station display-management services to 
different OS/2 client applications, it 
must interface with only one display 
device, one keyboard, and one mouse. 
Unix systems often must be able to in¬ 
terface with many terminals, displays, 
keyboards, and pointer devices. The 
problem of interfacing graphics applica¬ 
tions differs from OS/2, where all phys- 


TABLE 1: Event Messages 


INPUT EVENTS 

Key was pressed/released 
Mouse entered/left the window 
Mouse moved 

Mouse button was pressed/released 
Input focus window changed 
WINDOW EVENTS 
Window visibility has changed 
Window has been created/destroyed 
Parent window size has changed 
Window requires repainting 
Window resize request 
Window position has changed 
Color map has changed 

Some event messages are comparable 
in both X Window and Presentation 
Manager. X Window has 30 basic 
messages, whereas Presentation Man¬ 
ager provides more than 150 mes¬ 
sages that incorporate support for di¬ 
alog-box controls and menu selection. 


ical components reside on the bus of 
the host machine. 

The application programming 
models of both X Window and Presen¬ 
tation Manager are event-driven and 
share some events (see table 1). Events 
are messages initiated by the keyboard 
or the mouse, but are also generated 
by programs. They are the primary 
means of communications among appli¬ 
cations, the user, and the presentation 
subsystem, and they allow clients to 
communicate with each other. X Win¬ 
dow and Presentation Manager must 
translate input into events and distrib¬ 
ute them, tracking which clients are 
eligible to receive which events. 

Programs in either environment 
rest in wait loops until the underlying 
window-management system generates 
an event as a result of a user action. 
Figure 1 shows sample code for the 
main program of an application in both 
environments. Similarities exist be¬ 
tween the systems in window creation 
actions and the loop that allows die 
program to wait for and dispatch 
events to application components. 

Differences exist in function and 
performance. An X Window client pro¬ 
gram must specify the server to be 
used with the OpenDisplay function 
call, the network number, host ID, and 
terminal/screen ID in the call. Presenta¬ 
tion Manager has no analogue. 

Window-hierarchy management 
(ordering windows) is important in the 
architecture of both systems. Windows 
are organized as parents and children; 
a child window is contained completely 


within the parent window. X Window 
and Presentation Manager maintain re¬ 
lationships among windows, so attri¬ 
butes may be inherited and the effects 
of events applied to related members. 

Facilities offered by X Window and 
Presentation Manager for graphics pro¬ 
gramming differ significantly. Presenta¬ 
tion Manager’s Graphical Programming 
Interface (GPI) has more than 200 
functions (see “A Consistent API,” Mi¬ 
chael Brian Bentley, March 1988, p. 78), 
compared with 55 functions for graph¬ 
ics programming in X Window. Each 
includes simple line shape and color 
management. Presentation Manager, 
however, has more complex graphics- 
management functions, including multi¬ 
layer coordinate spaces and coordinate 
transformations, stored graphics output 
in bit-mapped and meta-language files, 
and bit-mapped transformations. X Win¬ 
dow is designed to be interfaced with 
existing Unix graphics libraries. 

Presentation Manager’s device¬ 
independent GPI accommodates many 
graphics presentation devices, including 
printers, video displays, plotters, and 
graphics image files. The device driver 
and support logic in Presentation Man¬ 
ager transform device-independent 
graphics requests to specific control 
commands for the device. Presentation 
Manager also can provide device¬ 
specific information to an application 
to set strategies for presenting data. 
Presentation Manager applications can 
affect their own windows, but may not 
affect intrinsic device characteristics 
and therefore cannot inadvertently af¬ 
fect other applications. Because Presen¬ 
tation Manager insulates applications 
from device details, applications need 
not test for changes due to alteration 
of basic device parameters. 

X Window recognizes only one 
type of device—bit-mapped displays. 

X Window clients interface only to a 
server, but have flexibility in respond¬ 
ing to differences in bit-mapped dis¬ 
plays and server conditions. Client ap¬ 
plications provide the server with hints 
about how they want their windows 
displayed (for example, size of a win¬ 
dow, the device color map, or the pri¬ 
ority given to placement of a window). 
The server’s window manager may ad¬ 
just hints to suit the needs of all appli¬ 
cations presented on the server screen. 
Device limitations and existing states of 
the server based on usage by other 
applications limit the degree to which 
the server can accommodate requests 
contained in hints. 

When device changes (such as a 
change in the color map) occur in a 


110 


PC TECH JOURNAL 










INTEL HAS 
A REAL-TIME 
SOLUTION FOR 

PRACTICALLY 

EVERY 

APPLICATION 

HOW COULD 
WE POSSIBLY 
IMPROVE? 



UNIX-OS/2 GRAPHICS 


FIGURE 1: Event-driven Programming Model 



X WINDOW CODE EXAMPLE 


PRESENTATION MANAGER CODE EXAMPLE 

tfinclude <X/Xlib.h> 


^include <os2.h> 

^include <stdio.h> 





main () 

main () 


t 

t 


HAB hAB; /* anchor block handle */ 

Window w; /* window handle of our example program */ 


HMQ hMQ; /* message queue handle */ 

XEvent *ev; /* event message structure V 


HWND hWndFrame; /* standard window handle */ 



QMSG qmsg; /* message queue message structure */ 

/* Open the default display */ 



if ( XOpenDisplay ( "" ) == NULL ) 


/* Obtain an anchor block handle from PM */ 

t 


hAB * Winlnitialize ( ); 

fprintf ( stderr, "Could not open Display\n" ); 



> 


/* Create a message queue for events */ 



hMQ = Wincreatemsgqueue ( hAB, 0 ); 

/* Create the demo window */ 



w = XCreateUindow ( 


/* Create a standard window for demonstration purposes */ 

RootWindow, /* use root window as the parent */ 


hWndFrame = WinCreateStdWindow ( 

10, 10 /* x and y window origin */ 


HWNDJ5ESKTOP, /* parent window */ 

200, 200 /* window width and height */ 


WS_VISIBLE | /* window style flags */ 

BlackPixmap /* border */ 


FS_SIZEBORDER | 

UhitePixmap ); /* background */ 


FS_TITLEBAR | 



FS_SYSMENU | 

/* Tell the server to display the window */ 


FS_MINMAX , 

XMapWindow ( w ); 


NULL, /* no client win class name */ 



"OS/2 PM DEMO" /* title of window */ 

/* Wait for an event: 


0L, /* client window style */ 

* 


NULL, /* resource module handle */ 

* In the normal X application, this loop continues 


0, /* resource ID */ 

* indefinitely. Events are passed on to the appropriate 


NULL ); /* client window handle ptr */ 

* event manager, in this example via the user-supplied 



* process_event function. The system or the event 


/* 

* manager terminate the event loop based on a user or 


* Enter the message processing loop. Messages will be 

* system request. 


* dispatched to the appropriate window procedure until 

*/ 


* the user or the system requests termination. 

for ( ;; ) 


*/ 

C 


while ( WinGetMsg ( hAB, &qmsg, NULL, 0, 0 ) ) 

XNextEvent ( &ev ); 


< 

/* user function for disseminating events */ 


WinDispatchMsg ( hAB, &qmsg ); 

process_event( &ev ); 


> 

> 


/* 



* WinGetMsg returns a 0, and the loop terminates, because 

/* 


* the user elected to kill the window through the system 

*Kill the window and flush the output queue. 


* menu. First destroy the window, then destroy the message 

*This code normally appears in an event processing 


* queue, and lastly tell the PM that we are leaving. 

♦routine, but is shown here for comparison with PM. 


*/ 

*/ 


WinDestroyWindow ( hWndFrame ); 

XDestroyWindow ( w ); 


WinDestroyMsgQueue ( hMQ ); 

XFlush ( ); 


WinTerminate ( hAB ); 

exit ( 0 ); 

> 


return ( 0 ); 

) 

Both X Window and Presentation Manager use an event-driven processing model. The main program first executes a loop that 

waits for an event to arrive from the environment, then dispatches that event to the appropriate handler. 


server, the server sends an event to all 
applications so that they correspond¬ 
ingly can adjust their requirements or 
mode of operation. This potential for 
changes in the server’s device state in¬ 
creases complexity and uncertainty in 
die X Window environment. 

Presentation Manager gives appli¬ 
cations a presentation space (PS) for 
drawing text and graphics. The PS is 
independent of windows on the video 
display and other output devices with 
which the application may interface. To 
produce output from the PS, the appli¬ 
cation must map it to a device such as 
the video display or a plotter. This 
scheme enables die system to produce 


output from a device-independent set 
of display objects whose units may be 
converted to device-relative units (the 
pixel or point dimensions of the output 
device) at the time of display. Similarly, 
X Window provides a graphics context 
(GC) that includes information on 
drawing elements, such as foreground 
and background pixel colors, line¬ 
drawing width, and clipping regions. 

X Window’s GC and Presentation 
Manager’s PS can reduce information 
associated with each graphics function 
call. Many pieces of information are 
needed to perform a graphics opera¬ 
tion on a device. If all information had 
to be provided with each graphics 


function call, the parameter list would 
be so huge that operations would take 
an inordinate amount of time. To re¬ 
duce this overhead, the window man¬ 
ager in both systems retains the stan¬ 
dard set of information (modes) to de¬ 
termine the specifics of each graphics 
operation. Other calls are available to 
change modes. 

Although their concepts are simi¬ 
lar, GC does not contain the wealth of 
information nor provide the flexibility 
of PS. An X Window GC provides two 
important benefits, both related to per¬ 
formance: it reduces traffic between an 
application and die server when draw¬ 
ing requests are made, and it allows 
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TABLE 2: Resource-building Facilities 



X WINDOW 
SYSTEM 

PRESENTATION 

MANAGER 

Resource definition language 

• 

• 

Resource compiler 

• 

• 

Window definition 

o 

• 

Menu definition 

• 

• 

Dialog and form definition 

• 

• 

Radio buttons 

o 

• 

Check boxes 

o 

• 

Push buttons 

• 

• 

Group boxes 

• 

• 

Static (view only) text 

• 

• 

Text input fields 

• 

• 

List boxes 

o 

• 

Keyboard accelerators 

• 

• 

Font editor 

o 

• 

Icon editor 

9 = Yes o = No 

o 

• 


Presentation Manager has more tools for building and editing resources than does 
X Window. Developers must create most X Window resources by writing C code. 


servers to maintain multiple GCs, per¬ 
mitting applications to switch easily to 
make broad changes in graphics ap¬ 
pearance in a window. For example, 
different GCs can contain different 
color designations and pen widths, pro¬ 
viding almost immediate changes in die 
look of an application by switching to 
another GC. X Window, however, does 
not map the GC to devices other than 
the bit-mapped display. 

DRAWING ON RESOURCES 

A GUI must maintain an efficient inter¬ 
nal database of resources , including 
window definitions, fonts, bit maps, 


icons, and graphics context data. Be¬ 
cause these objects create and redraw 
graphics images, users require rapid 
access to them. If font data, often 
stored as pixel-by-pixel representations 
of characters of different typefaces, can¬ 
not be accessed at blinding speed, then 
simple display of text on a graphics 
device flounders. 

A vital ingredient to the usability 
of a GUI environment is the ease with 
which developers can create and ma¬ 
nipulate resources. Table 2 summarizes 
the functions that X Window and Pre¬ 
sentation Manager provide for building 
and maintaining resources. The facili¬ 


ties of X Window are more elemental 
than those of Presentation Manager, but 
X Window developers have a rich set 
of services upon which to build. 

Significant differences exist in the 
ways X Window and Presentation Man¬ 
ager integrate resources with an appli¬ 
cation. Presentation Manager requires 
an application’s resources to be bound 
with the application’s executable image. 
Presentation Manager precompiles icon 
bit-mapped files, menu and dialog box 
definitions, and string constants with a 
resource compiler, and then links into 
the application executable file. Re¬ 
sources, including device drivers, can 
also be obtained from dynamic link li¬ 
brary (DLL) modules. Presentation Man¬ 
ager maintains system-dependent re¬ 
sources, such as printer types and avail¬ 
able fonts, in a separate initialization 
file. Resources, such as icons, menus, 
and dialog boxes, are automatically ac¬ 
cessed by Presentation Manager at run¬ 
time. Applications can also access re¬ 
sources via functions in die API. 

The X Window database manager, 
called resource manager , manages 
property and resource information 
(such as bit maps and widgets) for ap¬ 
plications. X Window resource manage¬ 
ment is split between die needs of the 
server and the client. Users can access 
client resources stored on the client 
machine only through the client code. 
Resources at the server are called win¬ 
dow properties (such as window size 
and color). A property identifier, con¬ 
sisting of a name, type, data format, 
and data, refers to the property. The 
property data format denotes whether 
the data have 8-, 16-, or 32-bit elements 



Pascal 



Sun, Apollo, SGI, 
8086-286, RT PC, 
VAX, 370, 29000 


“The most rock-solid C compiler in the industry. Superb 
technical support and portability. 

Gordon Eubanks, Symantec—Q&A (386). 
"It simply works, with no trouble, no chasing strange bugs, and 
excellent warning and error messages ... a professional 
product.” Robert Lerche, Bay Partners. 

"For large-scale software development.the highest quality C 
compiler available on the market today. Pragmas are great. 
Quality of support is exceptional." 

Randy Neilsen, Ansa —Paradox (DOS, OS/2). 
“15% smaller and 15% faster than Lattice C." 

Robert Wenig, Autodesk —AUTOCAD. 
"Our software is running anywhere from 30 to 50% faster than 
when compiled under Lattice." D. Marcus, Micronetics. 
"Best quality emitted code by any compiler I’ve encountered. 
Often amazing.” 

Bill Ferguson, Fox Software—FoxBase (386). 
"We found that messages sometimes pointed out type mismatch¬ 
es, incorrect-length argument lists, and uninitialized variables 
that had been undetected for years (in UNIX 4.2 bsd|." 

Larry Breed, IBM ACIS. 


Check Out These Reviews 

• High C ™: 

Computer Language February 1986, '87 

Dr. Dobb’s Journal August 1986 

PC Magazine Jan. 27, 1987 (80386) 

Dr. Dobb's Journal July 1987 (80386) 

BYTE Magazine Nov. 1987 (80386) 

• Professional Pascal ™: 

PC Magazine Dec. 29, 1985 

Computer Language May 1986 

PC tech Journal July 1986 

J. Pascal, Ada & M-2 Nov.-Dec. 1986 

BYTE Magazine Dec'86,Jun'87(80386) 

A Partial List of Optimizations 

Common subexpression and dead-code elimination, constant folding, 
retention and reuse of register contents, jump-instruction size minimization, 
tail merging (cross jumping), short-circuit evaluation of Boolean 
expressions, fast procedure calls, strength reductions, and automatic 
mapping of variables to registers,... 
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Power Tools for Power Users 


AshtonTate: dBase III Plus. MultiMate; Autodesk: AUTOCAD. 
AUTOSKETCH (8087.'387. Weitek); Boeing Computer Services 
(Sun): CASE Technology (Sun): CAD/CAM giant Daisy Sys¬ 
tems Corporation (’86. '386. VAX): Deloitte Haskins & Sells: 
Digital Research: FlexOS: GE: IBM: 4.3/RT. 4680 OS; Lifetree 
Software (Pascal): Volkswriter Deluxe, GEM-Write: Lugaru: 
Epsilon: NYU: Ada-Ed: Semantec: Q&A: Sky Computers:... 
(Product names are trademarks of the companies indicated.) 

(408)429-6382 Since 1979. 


Hals 



UJsra™ 


INCORPORATED 


903 Pacific Avenue. Santa Cruz. CA 95060 


The Clear Choice for Large 
Programming Projects - pc tech j 
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1024X768 

Plus:VGA,EGA,CGA,MDA&Hercules 
on Standard MULTISYNC monitors 
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s! the Phenomenal VGAWONDER does it all at IBM Hardware level 
compatibility with automatic monitor detect and no dip switches or 
jumpers to set. A HOT CARD for the 286/386 POWER USER with AUTO 
BUS DETECT for 8 or 16 bit slots, running with a 16 bit datapath with 
1:1 interleave. 100% IBM HARDWARE LEVEL COMPATIBILITY means 
that ALL software and operating systems designed for IBM systems will 
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TECHNOLOGIES INC. 


Technology you can Trust. 

ATI Technologies Inc. 
3761 Victoria Park Ave., Scarborough, Ontario 
Canada M1W 3S2 Telex: 06-966640 (ATI TOR) 
Tel: (416) 756-0718 Fax: (416) 756-0720 
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run. 1024 WILL BE DISPLAYED IN COLOR ON STANDARD MULTI¬ 
FREQUENCY MONITORS. Although these features are expected from 
ATI they are NOT AVAILABLE from other manufacturers. EGA on all 
monitors including RGB & TTL means a perfect card for 
networks. MOUSE ON BOARD! ATI built the mouse right 
in to this one, why not? No extra charge! VGAWONDER 
is available in both 512K and 256K Versions. Ask your 
dealer for more information. 
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ATI, VGA WONDER — ATI Technologies Inc.; Multisync — NEC Home Electronics Inc.; 
. .NDOWS— "• - 


AUTOCAD —Autodesk Inc.; WINDOWS —Microsoft Inc.; GEM —Digital Research Inc.; 
VENTURA — Xerox Corp.; HERCULES — Hercules Computer Technology Inc.; 

IBM, VGA, EGA, CGA — International 
Business Machines Corp. 
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and helps the server correctly read and 
write data. For example, the client ap¬ 
plication can execute on a 68030-based 
machine with a 32-bit word while the 
server executes on an 80286-based 
machine with a 16-bit word whose 
bytes are ordered differently. 

The resource manager allows X 
Window applications to be customized 
at runtime in a similar way as the Pre¬ 
sentation Manager control panel and 
initialization profile. The resource man¬ 
ager provides more flexibility than the 
Presentation Manager control panel, 
because the former can perform trans¬ 
lation bindings between key sequences 
and resulting functions via text strings 
accessed at runtime. X Window re¬ 
sources can come from one of four 
places: resource properties of the root 
window, application-specific resource 
disk files, an initialization file of user 
defaults, or the command line of an 
X Window application. 

An X Window application can be 
reduced to the two traditional mainte¬ 
nance points of the C language— 
program source and the include files. 
The X Toolkit provides primitive equiv¬ 
alents to Presentation Manager’s dialog 
box controls and other resource-defini¬ 
tion language elements. X Window, 
however, has no bit map, font, or icon 
editing tools like the ones in Presenta¬ 
tion Manager. This leaves the applica¬ 
tion developer with a lot of unfinished 
business to attend to before getting on 
with development. Building resources 
such as icons can be tedious for a de¬ 
veloper if they must be built in pro¬ 
gram source code, and such practices 
make applications inflexible; simple 
changes to an icon require program 
recompilation. Although robust, the X 
Window resource-management scheme 
is low level in function compared with 
Presentation Manager. Higher-level 
toolkits, such as Open Look, may help 
to resolve this deficiency. 

Presentation Manager has more 
complete high-level facilities for re¬ 
source programming than X Window. 
These facilities shield application pro¬ 
grammers from tedium. Developers can 
define dialog boxes and child-window 
controls in the resource-definition 
script file without the use of the di¬ 
alog-box editor, reducing the number 
of maintenance points. 

Child-window controls. The SDK used 
with Presentation Manager provides 
automated elements for child-window 
controls in user applications. Controls 
include push buttons; radio buttons; 
check boxes; group, list, and edit 
boxes; and dialog boxes. Each is an 


automated window element, with much 
of its operation handled for the appli¬ 
cation by Presentation Manager. High¬ 
lighting selected buttons, marking 
check boxes, inserting or deleting text 
in edit and list boxes, and even mutual 
exclusion in the operation of radio but¬ 
tons are automatic. Presentation Man¬ 
ager removes the burden of perform¬ 
ing these detailed operations. 

Developers can create child- 
window controls using the dialog box 
editor or scripts in the application’s 
resource script file. Using API functions 
at runtime creates child-window con¬ 
trols. Adjusting size, shape, control 
type, text contents, and location is done 
during creation. Messages provide bi¬ 
directional communications between 
child windows and the parent window. 
With the child-window controls, users 
can generate messages, including child 
ID, text entered by the user, button se- 

A s with the decision be¬ 
tween Unix and OS/2, the 
choice of GUIs ultimately 
depends on the market for 
the application. 


lection, and button receiving focus (by 
mouse click or by selection via the Tab 
key). The program also can send mes¬ 
sages to the child window to act on 
controls—for example, by inserting or 
selecting text, and pressing a button or 
checking off a check box. 

Finally, developers can use child 
windows to construct special controls 
that communicate with die parent just 
as the automated child-window controls 
do. The full set of graphics elements, 
including lines, circles, arcs, chords, 
rectangles, colors, and bit maps, can 
create special graphics representations 
of almost any interface mechanism. The 
programmer, however, must write the 
window procedure to operate at the 
lowest level, handling mouse and key¬ 
board interaction directly with the 
newly created control element. Because 
Presentation Manager does not recog¬ 
nize the new element, it cannot auto¬ 
mate special interactions as it would 
with a push button. The programmer 
must recognize the mouse click or key¬ 
board selection and paint the appropri¬ 
ate area of the new control or update 
its text contents using GPI calls. 


X Window does not provide the 
abundant built-in controls that Presenta¬ 
tion Manager does. The X Toolkit cre¬ 
ates a minimal set of widgets from 
low-level components, includes source 
code and documentation for several 
widgets, and provides sample pro¬ 
grams. It allows developers to create or 
destroy widgets and monitor or set 
data values. Toolkits from other ven¬ 
dors have more complete controls, 
such as the X user interface (XUI) in 
the DECwindows package. Because 
widgets in X Window are a window, 
possibly combining other widgets, they 
have a window ID. (Windows in Pre¬ 
sentation Manager also have IDs.) 

For complex applications where 
toolkit facilities are not sufficient, de¬ 
velopers need the ability to customize 
without sacrificing or violating any stan¬ 
dard. The developer may want to mod¬ 
ify the behavior of an already con¬ 
structed control element or incorporate 
a new set of custom tools or exten¬ 
sions into the system. 

Application hooks. Presentation Manager 
has a solid scheme for an application 
to hook , which means to modify or 
enhance the system’s default behavior. 
At the system level, an application can 
monitor and modify keyboard and 
mouse activity before passing it to the 
default Presentation Manager handler; 
at the tool level, it monitors and modi¬ 
fies this activity for specific child- 
window controls. 

Two types of chains may be 
hooked: the system chain permits in¬ 
stalling hooks that can affect all applica¬ 
tion processes executing in Presenta¬ 
tion Manager, while the queue chain 
affects only threads running within a 
process. To accommodate memory- 
management constraints among pro¬ 
cesses, Presentation Manager allows in¬ 
stalling hooks in the system chain from 
modules in DLLs because these mod¬ 
ules may be shared among processes. 
Local hooks in the queue chain may be 
a thread within a process. Hooks adjust 
the complex actions involved in operat¬ 
ing child-window controls and manag¬ 
ing fonts and graphics. 

X Window hooks are not defined 
as well as they are in Presentation Man¬ 
ager because X Window has no equiva¬ 
lents to the higher levels of Presenta¬ 
tion Manager. X Window operates on 
the client as a set of subroutines called 
by the application code. The window 
manager running on the client imposes 
arbitration but does not manipulate 
controls and windows to the degree 
Presentation Manager does. The wid¬ 
gets are well-integrated C subroutines. 
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| For CASE tools you won’t outgrow, 
choose KnowledgeWare: Real tools for real work 


Most CASE tools look impressive when you first 
try them out. But many are disappointing when 
you get down to real work. You may be able 
to draw a lot of diagrams. But in one way or 
another, the tools prove deficient when you start 
building and modifying full-scale systems. 

You can do better. Simply choose the tool 
set designed with real work in mind: the 
Information Engineering Workbench 5 from 
KnowledgeWare. 

Real tools that can generate complete, 
working applications 

Our PC-based tools for planning, analysis, and 
design let you capture all of your application 
requirements and specifications as diagrams. If 
you wish, you can then use those diagrams to 
automatically generate 100% of the COBOL 
source code with our mainframe applications 
generator, IEW/GAMMA™ 

Real tools to support DB2 and other 
file access methods 
Diagram a relational database and our tools 
can generate SQL DDL and DML statements 
automatically This means that people using 
KnowledgeWare tools don’t have to be experts in 
DB2. Plus, they can develop complex systems 
with more than one DBMS strategy. Like systems 
that use both VSAM and DB2, in either on-line 


or batch modes. And once you have a logical 
data model, our tools will automatically 
transform it into a physical database. 

Real tools with re-engineering 
capabilities you can use today 

Our load utility lets you capture and reuse or 
modify existing IMS database definitions and 
COBOL data structures. Our tools can generate 
diagrams based on your existing IMS data 
definitions automatically You can also load 
COBOL record descriptions and automatically 
create the associated data structure diagrams. 

Real tools with a common 
Encyclopedia to ensure consistency 

Since all of our tools share a common Encyclo¬ 
pedia, information is consistent throughout the 
entire development process. Any changes made 
with one tool are automatically reflected in 
the diagrams and definitions of the other tools. 
As a result, developers can focus on design 
instead of focusing on hunting down 
inconsistencies. 

Real tools with the flexibility 
to fit your way of working 

With KnowledgeWare tools, you’re free to build 
applications almost any way you like. Ideally, 
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you might start with the planning tool, move to 
the analysis and design tools, and then produce 
a working application with IEW/GAMMA. 

But if that’s not the way you work, you 
can start application development with any 
KnowledgeWare tool. For example, you can do 
some design and then go back and work on 
analysis. Plus, you can choose from a number 
of the most commonly used methodologies and 
techniques. In short, you can put our tools to 
work without giving up methods that already 
work for you. 

Call 1-800-338-4130 

For more information on our Planning, 

Analysis, and Design Workstations, or any of 
our mainframe CASE tools, call our toll-free 
number (in Georgia, call 404/231-8575). 
KnowledgeWare, Inc., 3340 Peachtree Rd. N.E., 
Suite 1100, Atlanta, Georgia 30026. 

KnowkdgdXkre * 

The World’s Most 
Comprehensive CASE Tool Set ” 
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In X Window, developers can cap¬ 
ture and modify keystroke sequences, 
and adjust widget operation by chang¬ 
ing the C code of the widget. Because 
the source code of the X Window Man¬ 
ager and X Toolkit is readily available, 
developers can modify these packages 
so that an application can process and 
trap events in any manner. X Window 
does not impose a standard at this 
level. The widget code supplied with 
the X Toolkit is a starting point for pro¬ 
grammers to build widgets. X Window 
recommends a standard approach, but 
does not enforce a procedure. 

Because of the client-server nature 
of Unix, X Window operates as a set of 
separate applications, each with its own 
set of nonintegrated window services. 
Integrated graphics management occurs 
at the server and is not as localized as 
in Presentation Manager, where hooks 
need to monitor activity only for a sin¬ 
gle system. An X Window server han¬ 
dling activity for more than one client 
on more than one host requires more 
complex hook implementation. 

Finally, X Window has hooks for 
geometry management , which relates 
to a widgets position, size, and format 
on the video display. If a window con¬ 
tains a set of push buttons aligned hor¬ 
izontally by default and the user wants 
to change the shape of the window to 
a vertical alignment, a geometry man¬ 
ager can determine optimum vertical 
alignment. The user could keep the 
buttons visible while selecting an opti¬ 
mum layout that considers other win¬ 
dows. The designers of Presentation 
Manager eschew geometry manager 
hooks in favor of GUI consistency 
among applications. Such consistency 
may be imposed on X Window once 
OSF selects a windowing standard. 

PLOTTING A COURSE 

With the certainty of GUIs in future sys¬ 
tems and applications, developers will 
be challenged to master these new 
environments to meet the needs of end 
users. As with any young technology, 
hardships await those pioneers who 
hope to stake a claim. The GUI pro¬ 
gramming paradigm employs an event- 
driven model rarely found in current 
character-based applications. Most rules 
that an application uses for interacting 
with the system must change. Although 
the GUI insulates developers (and their 
applications) from many concerns, it 
still requires them to understand new 
concepts and practices. 

Another sign of the immaturity of 
GUIs is the lack of standards. To a de¬ 
veloper, the lack of a standard API 


means that portability between GUIs is 
reduced. Unix developers are especially 
affected by such a lack of standards. 
Most X Window developers realize the 
need for a more extensive toolkit, but 
different factions are implementing sep¬ 
arate solutions that do not have com¬ 
patible APIs. To provide compatibility 
with existing GUI applications such as 
those on Sun workstations, the AT&T 
Open Look user interface will be im¬ 
plemented with multiple APIs. 

A possible solution to the portabil¬ 
ity dilemma is to create a virtual GUI 
API that is mapped by a function li¬ 
brary into each of the real GUIs. One 
company, the Advanced Programming 
Institute, has created such a product for 
porting applications between the Mac¬ 
intosh and Microsoft Windows environ¬ 
ments. The company also has plans to 
extend the product for porting to Pre¬ 
sentation Manager, but will delay work 
on X Window until high-level toolkits 
such as Open Look are available. 

Presentation Manager provides a 
very structured GUI with a complete 
API and GPI; X Window provides a 
more primitive set of mechanisms that 
client applications use to distribute data 
to windows on different workstations 
in a network. While Presentation Man¬ 
ager is a complete environment for 
windowed user interfaces, X Window is 
more of a tool. Finally, only Microsoft 
implements Presentation Manager, 
whereas many vendors have extended 
X Window in different ways, pointing 
once again to the lack of a single GUI 
standard in die Unix community. 

A developer looking for a GUI 
environment is faced with a dilemma. 
Presentation Manager provides better 
tools for development and offers a con¬ 
sistent user interface, but is built upon 
an operating system that has yet to 
prove itself. X Window is a more skele¬ 
tal development environment, but is 
built upon the well-entrenched and 
thoroughly tested Unix operating sys¬ 
tem; soon-to-be-released toolkits may 
improve its functionality. 

As with die decision between Unix 
and OS/2 , the choice of GUIs ulti¬ 
mately depends on the market for the 
application. Developers who currently 
want to have application portability be¬ 
tween the Unix and OS/2 graphics 
environments will find the job difficult, 
but not impossible. 1 niTimim m 


Robot R. Morris and William E. Brooks are 
among the founders of Applied System Tech¬ 
nologies Inc. of Ft. Lauderdale, Florida. 
Their previous collaboration in PC Tech 
Journal was the December 1988 cover suite. 
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Developers of in-house and commercial “vertical" software... 


Only C-Worthy® 

protects you from 
the trap that keeps 

50% of the market 
from using your 
software... 
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A Perfect 
Input Screen? 

Focus the user on 
the simple and 
probable next step, 
and speed data entry 
10-30%. Resolve 
ambiguous choices 
(e.g., “Other”) by a 
hidden sub-menu. 
Use C-Worthy sim¬ 
ply to speed up the 
creation of your 
interface...or use our 
“classic” interface 
samples to conform 
your design to the 
best of human-fac¬ 
tors research. 


...The Trap: 


Demanding users will reject your application if the interface is too hard to use. They’ll never even see the power 
of your program.” 


If youve messed up the interface, the product is probably dead in the water. ” — Jeffrey Tarter, Editor, SofuLetter 

F3lS6 Solution #1: Write your own interface. Spend a week learning the latest findings on human interfaces. Then spend 2- 
4 months creating the features users now demand: windows, menus, help screens, data validation routines, error 
handling, etc. 

False Solution #2: Bu^ an incomplete C-tOOls library that doesn’t specialize in the interface problem. Spend weeks before 
you learn it doesn’t have the interface functions you need. “We actually bought a number of C libraries to compare 
with each other. We choose C-Worthy because it offers everything we need..the user interface you create with it 
is slick and consistenL.it’s well written and portable...it's fast and professional ” — David Pariseau, President, 
Lighthouse Associates. 


True Solution: 


Try C-Worthy risk-free for 60 days. See for yourself why it’s the only choice for programmers who must 
take interface problems seriously. 


C-Worthy is a higher level approach to human interface than other C 
libraries....Our software engineering department does not use another 
human interface library. ” — Kevin Kingdon, Senior Software Engineer, 
Novell, Inc. (Over 500,000 users of Novell NetWare® Utilities use a C-Worthy- 
based interface every day!) 

work-years were invested to produce C-Worthy’s interface solutions. 
Even on a 1-month programming project, giving your users a good 
interface will take 2 weeks. C-Worthy will cut this time to 2 days, while 
assuring that your interface pleases even the most demanding users... 

C-Worthy gives you total control of 350 functions...Windows, Screens, 
Menus (see box at right). Error handling: DOS, program and user. 
Help: system and context-sensitive. Keyboard handling: regular, 
function, interrupt, background procedures. Editing: string and word¬ 
wrap text. DOS interface: file, dir and drive management, date & time 
conversion, wildcards, more. Data input forms (optional). 

Plus.. .Foreign languages: all 
text messages in separate files for 
easy translation. Compatible 
with MS Windows. OS/2 ver¬ 
sion now shipping! Autodetect 
for MDA, CGA, EGA, VGA. C 
Compilers: Microsoft, Quick, 
Turbo, Lattice. No royalties. 
System Requirements: 256K 
RAM, MS-DOS 2.0+ or OS/2, 
and IBM PC (or compatible), TI 
Professional, NEC APC III, or 
Victor 


541 Main Street, Suite 410 
South Weymouth, MA 02190 
617-337-6963 

C-Worthy® is a registered trademark of Custom Design Systems, Inc. 
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These 10 high-level functions give 
you control over — and make 
implicit use of — C-Worthy’s 350 
tightly integrated functions: 

InitUtility 1 , 2 AppendToList 

PushList 1 List 

Initlist 1 EditString 

AppendToPopUpMenu 1 EditText 2 
PopUpMenu 1 Restorelltility 

’The only functions you need for building 
a menu. 

2 The only functions you need to build a 
full-screen word-wrapping text editor. 


Functionality Superior to Competing Environments 


Screens & Windows. 

Exploding, tiled or overlap¬ 
ping. Direct video access or 
virtual. Keep up to 50 active. 

Forms. Optional Form 
Interface Library speeds 
construction of data input 
forms, lets you apply latest 
research findings to gather 
and validate input. 17 
additional field types, built-in or custom vali¬ 
dation. Provide help at form and field levels. 
User-overridable movement sequence 
within the form. 



Menus. Pop-up, Lotus 
style, pull-up and pull¬ 
down (Windows-style.) 
Automatically sized to 
fit your choice of 
options, header, border type. Auto-select 
based on any key-menu-item character 
you select. 

Comprehensive total 
documentation. 1035 
pages, fully indexed, 
plus 10,000 lines of 
ready-to-go code that 
you can run, modify and learn from. 



Special Offer 

Avoid losing 50% of your potential users. Give them the intuitive 
interface they expect... C-Worthy Interface Library: 

Object only.$195 Form Interface Library add-on .$100 

Object with Forms ... $295 Object with Forms & Library Source .. $495 

Call 800-821-2492 ext. 333 for a 
No-Risk 60-Day Trial of C-Worthy 

Ask For These 2 FREE Bonuses Just for Trying C-Worthy 

1. Designing the Human Interlace: Strategies lor Effective Human- 
Computer Interaction. The leading reference on the subject, 448 page, 
$29.95 from Addison-Wesley. 

2. Guidelines for Designing User interface Software. Contains 944 guide 
line, including graphic functions and data display. 496 pages, $38.95. 
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While dBASE Promises Y)u The Moon, 

Clipper Delivers. 


Right now, while others dream about 
the database of the future, you can be 
using it today to create applications of 
unparalleled sophistication. With Clipper " 

— the most powerful and complete 
database development system for PCs. 

Open the Clipper box and you’ll 
find the enhancements dBASE" has been 
promising. And some it hasn’t. 

Such as: a remarkable development 
language that takes you way beyond 
dBASE* emulation, with enhanced commands and entirely new 
language extensions. A unique open architecture which gives 
you the flexibility to create and easily integrate user-defined 
functions in C, Assembler, Clipper, and still other languages. 
The speediest-ever dBASE compiler, yielding applications up 
to 20 times faster. And that’s just for starters. 

Clipper also provides the most capable menu-driven 
debugger to be found anywhere, as well as half a dozen 
modifiable utilities to further reduce development time. 

There’s source code security, too, plus sophisticated 
record and file-locking capabilities that make networking 

Copyright © Nantucket Corporation. 1988. All rights reserved. 

Nantucket and Clipper are registered trademarks of Nantucket Corporation. dBASE is a registered trademark 
and dBASE III PLUS and dBASE IV are trademarks of AshtonTate Corporation. 


applications easier to create. 

And once you have created them, 
Clipper gives you an equal measure of con¬ 
trol over distribution by creating .EXE 
files — there are no runtime modules, 
licensing or royalty fees, or additional soft¬ 
ware requirements. You can even add 
stations to a network without adding to 
your costs. 

All of which adds up to the 
most powerful and flexible database 
development system today. 

Why settle for the moon when you can reach for the stars? 
Call (213) 390-7923 today, and we’ll send you a free demo 
diskette and a very informative booklet, Developing and 
Compiling in Clipper. The dBASE development system that’s 
not just one small step.. .but a giant leap forward in pro¬ 
gramming power. 

Clipper e 

Nantucket Corp., 12555 W. Jefferson Blvd., Los Angeles, CA 90066 
Telex: 650-2574125 Fax: 213-397-5469 



Clipper* 

3695* 

dBASE III 
PLUS™ 
3695* 

dBASE IV™ 
Developers Ed. 
31295* 

A true compiler 

Yes(1984) 

No 

??? 

User-defined 

functions 

Yes(1984) 

No 

Limited 

Arrays 

Yes(1985) 

No 

Just Intro’d 

VALID function 

Yes(1985) 

No 

Just Intro’d 

Improved 

Execution Speed 

Yes(1984) 

No 

No 

Link in Other 
Languages 

Yes(1984) 

No 

Limited 

Null Character 
Support 

Yes(1987) 

No 

No 
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TURBO PASCAL 5.0 

Borland International 



ZORTECH C++ 1.02 

Zortech Inc . 


D ebugging Turbo Pascal programs 
has never been an easy chore. 

In the past, Borland did not 
offer a source-level debugger, forcing 
developers to turn to third-party de¬ 
buggers, such as TurboPower Soft¬ 
ware’s TDebug or utilities that convert 
compiler output to a format acceptable 
to other symbolic debuggers. 

With Turbo Pascal 5.0, however, 
Borland now offers not one, but two 
solutions. The Turbo Pascal integrated 
development environment features 
source-level debugging; for large pro¬ 
grams and more sophisticated debug¬ 
ging, Turbo Pascal Professional adds 
the stand-alone Turbo Debugger and 
Turbo Assembler. (See “Turbo Debug¬ 
ging,” Ben Myers, January 1989, p. 46 
and “Thoroughly Modern Turbo,” Ben 
Myers, April 1988, p. 122.) 

The Turbo Pascal integrated de¬ 
bugger is designed to debug Pascal 
source code only. It can set break¬ 


points on source lines, watched vari¬ 
ables, arrays, or structures, and can 
evaluate expressions and trace single 
source-level statements. Two statement 
traces are possible—trace and step 
over. Trace executes the next source 
statement, whether or not a procedure 
or function call is run. The step-over 
function executes a procedure as 
though it were a single statement. It 
does not enter the called function, but 
executes it and stops at the source- 
code statement beyond the call. 

Setting watchpoint expressions il¬ 
lustrates the convenience of the inte¬ 
grated environment. The package dis¬ 
plays a watched variable in a format 
appropriate to its type, displays ele¬ 
ments of watched structures and arrays 
in a suitable format, and shows enu¬ 
merated data types using the named 
values from the source code. The de¬ 
bugger also evaluates expressions and 
permits the user to change variables 
(again using the appropriate data for¬ 
mat) or inspect calls at the source-code 
level by viewing the call stack. 

Improved debugging is not all that 
version 5.0 provides. It offers an assort¬ 
ment of additional functions, proce¬ 
dures, and features designed to make 
programming easier. These include 
support for program overlays and 
floating-point operations, an expanded 
runtime library, several new utility pro¬ 
grams, and additional graphics support. 

Turbo Pascal program overlays (in¬ 
cluded in version 3.0, but not in 4.0) 
have returned in 5.0. The overlay- 
manager procedures are different and 
more flexible than those in 3.0. Over¬ 
lays reduce the amount of memory 
needed for executable code, but are 
not a mechanism to overcome the 
64KB data-segment limit. 

Global variables within an overlay 
unit are part of the same data segment 
as global variables in the calling pro¬ 
gram. The overlay manager can copy 
all overlays into expanded memory and 


swap them as needed. Overlays are 
compiled as units containing the $0+ 
(overlays allowed) and $F+ (far calls) 
directives and then linked with a call¬ 
ing program that defines them as over¬ 
lays using $0 unitname . 

Version 5.0 also supports emulated 
floating-point operations, so the same 
.EXE file can run on a PC with or with¬ 
out 80.x87 math coprocessors. When a 
user starts the program, the runtime 
library detects if a math coprocessor is 
installed and adjusts itself accordingly. 
To emulate floating-point operations, 
the user must compile the program 
with the $N+ (use hardware floating 
point format) and $E+ (link floating¬ 
point emulator routines) directives. PC 
Tech Journal's test of floating-point 
operations, ACCURACY (see Measuring 
Numerical Accuraq 7 ,” Jim Roberts, Janu¬ 
ary 1988, p. 142), shows that emulation 
does not diminish arithmetic precision. 
Both the hardware and emulation 
achieved an excellent error rating of 
0.02 for the extended floating-point 
type. ACCURACY is available on 
PCTECHline. 

Borland expanded the runtime li¬ 
brary with 31 new functions and proce¬ 
dures to simplify programming and 
reduce dependence on third-party run¬ 
time libraries. In addition to the proce¬ 
dures in the overlay manager, other 
functions permit easy access to DOS 
calls and provide file and directory 
searching capabilities. 

Borland also added three new util¬ 
ities: TINSTXFR, THELP, and BINOBJ. 
For Turbo Pascal 4.0 users, TINSTXFR 
helps reduce the amount of time and 
effort required to convert to the new 
version by copying version 4.0 com¬ 
piler defaults to version 5.0. THELP is a 
terminate-and-stay-resident (TSR) help 
utility that assists users of the batch 
compiler. THELP occupies 8KB of RAM 
and cannot be removed from memory 
without rebooting. BINOBJ converts 
any binary file to .OBJ format. Once 



TURBO PASCAL 5.0 \ 

Borland International 
1800 Orem Hills Road 
P.O. Box 660001 
Scotts Valleys CA 95066-0001 
408/438-8400 


PRICE: $149.95, version 5.0 

$250, Professional version 
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TABLE 1: Turbo Pascal Performance 


PROGRAM 

NUMBER OF 
SOURCE LINES 

VERSION 4.0 

VERSION 5 0 

COMPILE 

RUN 

COMPILE 

RUN 

1 


608 

6.4 

_ Cl 

5.6 

_ a 

2 


628 

4.1 

_ a 

4.0 

_ a 

3 


2,079 

10.8 

4.8 

10.6 

4.6 

4 


3,254 

14.1 

32.1 

13.1 

31.6 

3 


6,6 52 

25.2 

87.9 

24.3 

84.6 


All times are in seconds. 

Tests were run under DOS 33 on an S-MHz PC Designs Turbo AT 
with a Seagate 40-ms ST-251 hard disk. 
n Programs 1 and 2 are too small to time reliably. 


Despite extra baggage from many additions, version 5.0 
does not backslide in compile or runtime performance. 


TABLE 2: Turbo Pascal Program Sizes 



VERSION 4.0 

VERSION 5 0 

PROGRAM 

PROCEDURE 

DATA 

PROCEDURE 

DATA 

1 

20,448 

1,959 

20,192 

1,856 

2 

19,600 

4,195 

19,248 

3,242 

3 

27,824 

56,103 

27,216 

54,508 

4 

44,032 

35,095 

45,424 

34,244 

3 

50,672 

62,839 

50,240 

60,384 

All sizes are in bytes. 




Tests were run under DOS 3 3 on an 8-MHz PC Designs Turbo AT 
unth a Seagate 40-ms ST-251 bard disk. 


New features also did not affect program size significantly. 
Most of the test programs actually decreased slightly in size. 


converted, information can be linked 
into an .EXE file rather than remaining 
as a freestanding file. 

The Borland Graphics Interface 
(BGI) library now supports the IBM 
PS/2 8514/A high-resolution graphics 
adapter, although the BGI does not 
detect its presence automatically. This 
limits the 8514 to applications that re¬ 
quest its configuration at installation 
time or assume that it is always pres¬ 
ent. The BGI supports the 8514 high- 
resolution mode (l,024-by-768 pixels) 
with 16 colors, a lower resolution 
(640-by-480 pixels) with 256 colors, 
and has new graphics procedures to fill 
ellipses, manage palettes, and install 
user drivers and stroke fonts. 

Aside from these new features, in¬ 
corporating a debugger into the Turbo 
package required Borland to make sev¬ 
eral changes that Turbo Pascal users 


will notice immediately. The first is 
more serious than the second. 

The integrated environment has 
grown in size (from 211KB in version 
4.0 to 242KB in version 5.0). Because it 
does not use overlays, however, the ef¬ 
fective size of programs that can be 
run or debugged within the integrated 
environment is reduced. 

Of the two, debugging is the more 
serious limitation. When die small 
OVRDEMO.PAS program on the Turbo 
Pascal demonstration diskette was com¬ 
piled with internal debugging tables, it 
occupied more than 88KB. The inte¬ 
grated debugger did not have enough 
memory to run a sample program that 
uses less than 140KB including its stack 
(16KB) and heap (8KB). 

The second change, although in¬ 
convenient, is not serious. In earlier 
versions, the F7 key defined the begin¬ 


ning of a block of text and the F8 key 
ended the block. In version 5.0, die F7 
and F8 keys control some debugging 
functions. Only the WordStar com¬ 
mands Ctrl-K-B and Ctrl-K-K begin and 
end blocks. The user can define addi¬ 
tional function keys with the installa¬ 
tion program. 

Five commercial programs tested 
show diat Borland achieved minor im¬ 
provements in compile and run times 
(see table 1). The compiler evaluates 
expressions consisting entirely of con¬ 
stants rather than generating runtime 
code. The linking phase eliminates 
unused code and variables in programs 
and die units that they invoke. The 
compiler can align data on word 
boundaries (for speed) or on byte 
boundaries (for a more compact pro¬ 
gram). The compilation speed of 
16,300 lines per minute for program 1 



SAVE 30 MINUTES EVERY TIME YOU 
NEED TO REPAIR A PC! 


Introducing Check*/It, the first program 
that lets you see what's inside your PC 
without taking off the cover! 

Configuration 

Checki/It reports exact hardware and software 
installed, DOS interrupts, device addresses, mem¬ 
ory & other details. 

Benchmarks 

Checkoff measures CPU, math, video and disk 
speed in actual throughput. 


Wf Diagnostics 

Checki/It tests CPU, Memory, DMA, Disk, 
Video, Ports, and external devices. It even shows 
you which memory chip to replace! 

Call TODAY for information: 

(800) 531-0450 or (213) 598-7746 



Software Corporation 


909 Electric Avenue ■ Seal Beach, CA 90740 
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mdbs nr 

-VS- 


ORACLE 



OPERATION: Embedded SQL fetch program—“SELECT* into empno, enamejob, 
mgr, hiredate, sal, comm, deptno” 

HARDWARE: Standard IBM AT with 640 K RAM. 


No. of Records 

ORACLE 

MDBS III 

1,000 

* 

16.43 sec. 

2,000 

* 

32.68 sec. 

4,000 

* 

65.31 sec. 

10,000 

* 

165.71 sec. 


* Although ORACLE’S license agreement prohibits us from disclosing actual benchmark 
timings, we can say that the phrase “over 10 times faster” was heard many times in and 
around the mdbs testing center that day. 


For a copy of the data on which 
this benchmark was performed, or 
for more information on MDBS III, 
complete and send the coupon or 
call mdbs Sales Support at 
(800) 344-5832. In Indiana call 
(317) 463-2581 and in Canada 
call (416) 733-4380. 



mdbs 

THE KNOWLEDGE MANAGEMENT COMPANY 


Two Executive Drive • P.O. Box 248 
Lafayette, IN 47902 
(317) 463-2581 • (800) 344-5832 
FAX: (317) 448-6428 
Telex: 5106017487 (MDBS LAF UQ) 


□ Yes! I would like to make my own 
benchmark comparison. Please send me 
a copy of the 10,000 record data base 
that was used for your benchmark tests. 

□ Please send me more information about 
the SQL and Distributed Data Base 
features of MDBS III. 

Name/Title_ 

Company_ 

Address_ 

City_ 

State/Zip_ 

Phone_ 


mdbs and MDBS III are registered trademarks of mdbs, Inc. Other trademarks contained herein are the property of their respective holders. 



















Goodbye 
4GL, 
Hello 
MAGIC PC 


The 


^jK^Database Language 

TEGH Powerful DBMS applications I 
JOURNAL in a fraction of the time/' 


• Powerful Application Generator 

• BTREEVE®-based Multiuser RDBMS | 

• Maintenance-Free and Code-Free 

• Built-in Windows and Visual Query 

• 4GL’s Are Too Slow 

It’s true. 4GL’s are really “Slow GL’s.” If you | 
program with dBASE®, Oracle®, etc., you know 
it takes forever to code, compile, debug and re¬ 
code a serious DBMS application. 

• Develop 10 Times Faster 

VAR’S, Consultants, DP-MIS and Power 
Users: try Magic PC to develop profitable turn¬ 
key systems like Accounting, Order Entry, 
Payroll, in days not months! 

Magic PC’s Visual Language lets you 
concentrate only on your application design, 
and eliminate months of tedious coding. 

Draw your screens, windows, menus, reports, 
and define your complete programming logic 
with a minimal effort using the state-of-the-art 
Execution Tables. Magic PC’s Runtime engine 
executes your design directly into finished 
programs without any coding. Even design 
changes are implemented automatically! 

Imagine finishing your application before 
conventional DBMSor4GL programming 
begins. And you’ll never waste another minute 
on coding or maintenance... 

• Essential To BTRIEVE® Users 

Magic PC is your instant application 
generator beyond Xtrieve® or Rtrieve® to create 
custom reports, screens, windows and complete 
front-ends, using your existing BTRIEVE® files! 


Limited Time Price Offer 


Buy now at the special promotion price: 
Magic PC $199, Magic LAN (multiuser) $399, 
with our 30 Day Money-Back Guarantee. But 
you’d better hurry-prices will go up soon 
Dealers welcome 

ORDER NOW, CALL; 

800-345-MAGIC 

in CA 714-250-1718 


AKER 


19782 MacArthur Bl. Suite 305, Irvine, CA 92715 
FAX: 714-955-0199 Telex: 493-1184 

DS CL DB DD PT IN PU XX PS I 
* Add S10 P&H, tax in CA. International orders add $30. Rental offer I 
valid in US only, subject to availability. Requires IBM/100% comp, I 
512K, hard disk, DOS 3.0 or later. Includes BTRIEVE runtime, f 
disk, not copy protected. Copyright c Aker, 1988. 
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is commendable, considering that it 
included linkages to many procedures 
and functions contained in units. 

Table 2 shows the difference in 
.EXE file size between versions 4.0 and 
5.0 for applications that have 3 to 26 
include files. Each program uses sev¬ 
eral third-party units in addition to the 
standard DOS and CRT units. Constants 
containing software copyright notices 
were unreferenced by any procedural 
statements, so they also were removed 
from the final .EXE files by the intelli¬ 
gent linking process. 

For users of previous versions of 
Turbo Pascal, Borland’s upgrade polkty 
is economical: $49.95 to upgrade to 
version 5.0, $99.95 to upgrade to Turbo 
Pascal Professional. Version 5.0 adds an 
excellent debugging capability and in¬ 
cludes a collection of useful new fea¬ 
tures. Turbo Pascal Professional is a 
bargain for Pascal programmers who 
also write in assembly language and 
need the powerful Turbo Debugger. 

—BEN MYERS 


ZORTECH C++ 1.02 

Zortech Inc. 

366 Massachusetts Avenue 
Arlington, MA 02174 
800/848-8408; 617/646-6703 

PRICE: $99.95 



MS-DOS COMPH&f 
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M any developers have praised 

C++ as a better C language be¬ 
cause it is in tune with the real¬ 
ities of today’s large programming proj¬ 
ects and complex operating environ¬ 
ments. The C++ language has features 
such as function prototyping, poly¬ 
morphism, and encapsulation, all of 
which make large software systems eas¬ 
ier to develop and maintain (see “Suc¬ 
ceeding C,” Marty Franz, September 
1987, p. 166). 


Despite its many advantages, the 
language has a major flaw: imple¬ 
mented as a preprocessor, C++ is pain¬ 
fully slow at compiling and linking pro¬ 
grams. An additional aggravation is that 
die source code is not directly usable 
by debuggers such as Microsoft’s Code¬ 
View. For developers accustomed to 
Microsoft’s QuickC and Borland’s Turbo 
C interactive coding and debugging 
environments, C++ may seem to be an 
unacceptable compromise. 

Developers at Zortech took careful 
note of this situation. The company’s 
new compiler, Zortech C++ version 
1.02, features direct, speedy compila¬ 
tion and integrated editing. While still 
suffering from a few minor flaws, die 
Zortech C++ compiler is amazingly 
complete and may be what C++ needs 
to succeed in the PC marketplace (just 
as Borland’s Turbo Pascal made the 
Pascal language a viable commercial 
product for the PC). 

THREE IN ONE 

The Zortech C++ compiler is actually 
diree compilers in one: a C++ version 
(compatible with the de facto AT&T 
standard for the language), an ANSI- 
compatible C compiler, and an indus¬ 
trial-strength version of the C compiler 
with more space reserved for its sym¬ 
bol tables. The latter is useful for com¬ 
piling enormous programs. 

In daily operation, Zortech C++ is 
similar to other C language and C++ 
compilers—a compiler and a linker 
generate finished programs. The full¬ 
screen Zortech Editor (ZED) is compa¬ 
rable to other editors and has a Lotus- 
style, moving-bar command interface 
(activated by pressing the Esc key). 
When editing text, the WordStar com¬ 
mand keys perform the same functions 
as MicroPro’s WordStar and Borland’s 
Turbo C integrated editors do: Ctrl-Y 
deletes a line while Ctrl-Q-R moves to 
the top of the file. When the command 
bar is activated, the arrow keys or 
single-letter abbreviations (such as F 
for File or E for Edit) move the bar 
from command to command. 

ZED is fast and convenient. Pro¬ 
grammers can invoke the compiler and 
linker directly from any one of the edi¬ 
tor’s five separate text buffers and can 
record frequent sets of keystrokes as 
macros—a nice amenity. The only 
complaint with ZED is that the pull¬ 
down windows that appear when a 
command is selected are too crowded 
with options. Until a developer be¬ 
comes familiar with the choices, the 
menus may be somewhat confusing. 
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Designed 
with 
Performance 
in Mind 



RICOH 

G-ISAM 


Ricoh G-ISAM 
offers exceptional 
benefits: 

• POWERFUL 

• FAST 

• SIMPLE 

• FLEXIBLE 

• EFFICIENT 


FILE LIBRARY STRUCTURE FACILITATES APPLICATION 
PROGRAMMING. 

Ricoh G-ISAM is a file management library that permits fast and 
simple manipulation of data by application programs. Written in C, 
Ricoh G-ISAM can be linked with other application programs. 

DUAL-LEVEL INTERFACE OFFERS EASE OF USE AND 
GREATER CONTROL. 

One of Ricoh G-ISAM's exceptional features is a dual-level interface. 
For easier operation, select the upper-level ISAM interface, which 
updates the index automatically. When greater control and faster 
manipulation is required, choose the lower-end B-tree/record file 
interface. 

HIGHLY EFFICIENT PERFORMANCE IN MULTIPLE 
ENVIRONMENTS. 

Ricoh G-ISAM is an extremely flexible system that offers simplicity, 
high efficiency and the same functions in numerous environments, 
including MS-DOS with Microsoft C Compiler, UNIX 4.2BSD, 
4.3BSD and System V. 


■tnrpfin 

run 


LnJ 


NETWORK ENVIRONMENT SECURITY. 

Concurrent access to data files may occur in MS-DOS and UNIX 
multi-user enviroments. Ricoh G-ISAM's locking feature prevents 
simultaneous retrieval and manipulation of data files. 


5201 Great America Parkway Suite 455 
Santa Clara, CA 95054 


Get superior PERFORMANCE with Ricoh G-ISAM. 
For our introductory offer call: 800-93 RICOH 
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Do it right. 

Move your 
DOS application 
to Protected Mode 

With OS/286™ and OS/386™ 
there is no need for messy 
overlays, EMS, or abandon¬ 
ing your DOS investment. 

Gain 256k more in 1MB 
systems, or directly address 
up to 15 MB above 1MB leav¬ 
ing the lower 640k free. Plus 
double the speed on 386 
machines with 32-bit mode. 


Our new, second genera¬ 
tion, Developer Kits offer the 
most advanced tools for fast, 
easy conversion from real 
mode. They are the only 
DOS extenders with both 
16 and 32-bit 
capability 
and are 

fcJJ^cTompatible with 
every major brand of 
286 and 386 systems. 



Languages supported by 
or using OS/286/386 include 
Lahey Fortran, Metaware 
C & Pascal, Phar Lap ASM, 
Meridian Ada, Gold Hill Lisp, 
Microsoft 4.0,5.0 C, Fortran 
& ASM, and others. 


OS/286 or OS/386 

Developer Kit $495. 



A.I. 

Architects, Inc. 


One Intercontinental Way 
Peabody, MA 01960 
(617)577-8052 


OS/286 and OS/386 are trademarks of A.I. 
Architects, Inc. Other product names are 
registered trademarks or trademarks of their 
respective owners. 
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The extension on the source file 
being compiled determines whether 
ZED calls C++ or C. All three compil¬ 
ers feed their intermediate files into a 
single code-generation program. A glo¬ 
bal optimizer module performs con¬ 
stant propagation, dead-assignment 
elimination, and removes invariant 
code from loops in intermediate 
source code. The compilers generate 
CodeView-compatible code, provided 
the developer links the object files with 
Microsoft’s LINK and not with the 
linker provided with Zortech C++. 

The Zortech C++ linker joins stan¬ 
dard .OBJ files, allowing developers to 
mix any combination of C++, standard 
C, and assembly-language modules in 
programs. A Make facility is included 
for building large, multimodule pro¬ 
grams. The compiler supports tiny 
(.COM), small, medium, compact, and 
large model programs as well as both 
C and Pascal calling conventions. In 
addition, interfacing assembly language 
code to Zortech object modules should 
pose no problems. 

Zortech C++ has a complete ANSI- 
standard C library that is compatible 
with Microsoft C and Turbo C as well 
as a library of mouse-handling func¬ 
tions and a Flash Graphics library. The 
graphics functions are written in assem¬ 
bly language and have impressive 
speeds, but are not as flexible or com¬ 
prehensive as the Borland Graphics In¬ 
terface (BGI) drivers. The library sup¬ 
ports lines, boxes, text, and shapes on 
any of the popular PC display adapters, 
including the VGA. 

Mindful of developers who are 
learning C++ for the first time, Zortech 
has included a resident, context-sensi¬ 
tive Help facility. Loaded at bootup, it 
is available by pressing Alt-H, even in 
DOS or a text editor other than ZED. 
The Help facility includes text on both 
C and C++ language statements and 
library functions. 

The Zortech C++ setup and instal¬ 
lation program permits the user to se¬ 
lect only the parts of the product de¬ 
sired (source code for sample pro¬ 
grams may be omitted, for example). 
Compared with installation programs 
for other C compilers, Zortech C++ is 
unusually understandable and smooth. 
When complete, the product is in¬ 
stalled in a ZORTECH directory, with 
subdirectories labeled BIN, LIB, and 
INCLUDE (which is a practice followed 
by other C compilers). 

Zortech C++ comes with eight 
5.25-inch diskettes and a paperback 
manual. The manual is organized into 


three main sections: a user’s guide that 
includes a quick tour of C++ (although 
a complete primer on die language is 
wisely recommended several times 
throughout the documentation), a ref¬ 
erence section on the various programs 
that comprise the product, and a li¬ 
brary reference section. 

WORTH WAITING FOR 

Zortech has done an excellent job in 
bringing C++ to DOS C programmers. 
Developers proficient with C compilers 
should be able to learn to use Zortech 
C++ without great difficulty. The only 
disadvantages of Zortech C++ are those 
of the C++ language itself. 

First, although the Zortech C++ 
compiler has a standard C library, a 
standard library of classes (pro¬ 
grammer-defined object types) is not 
yet defined for C++. Zortech had the 
perfect opportunity and could have 
demonstrated the power of C++ by in¬ 
cluding classes for graphics, windows, 
mouse handling, and dictionaries. Un¬ 
fortunately, it did not. Features of the 
first version of Turbo Pascal that made 
that language so popular were sensible 
functions and procedures that made it 
easier for developers to access the 
power of the IBM PC. 

The second disadvantage is that 
C++ is still a hybrid object-oriented 
language—part C and part something 
new. Many developers may find that 
using C alone in this convenient format 
is good enough for their projects. 

Other object-oriented languages, such 
as Smalltalk, come with powerful win¬ 
dowing environments that take advan¬ 
tage of object-oriented encapsulation 
and inheritance. 

C++ lacks these capabilities, and 
Zortech did not extend the language 
into new territory. Zortech could have 
included classes for Windows (the most 
prevalent graphics environment on the 
PC) to ease the integration of C++ pro¬ 
grams into this environment. As it 
stands now, programmers need to 
write a number of classes themselves 
to tap the power of object-oriented 
programming with C++. 

Compared with other C++ compil¬ 
ers that are available for the PC, how¬ 
ever, Zortech C++ is an excellent find. 

It features fast compilation, integrated 
editing, and on-line help. If you have 
avoided working in the C++ language 
in the past because it lacked an inte¬ 
grated environment or was too slow, 
Zortech C++ may be what you have 
been waiting for. 

—MARTY FRANZ 1— „m 
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THE lMUHiUAMMliRS SHOP 


helps save time, money, and cut frustrations. Compare, evaluate, and find products. 


FREE Technical Support 

Before you buy sophisticated programmer’s 
software, you need to understand both the 
technology and competing products’ 
features. Our “Tech Reps” bring years of 
practical experience to bear whenever you 
ask them for detailed information. They 
understand your need for practical solu¬ 
tions. Ask for Barbara (10 years’ COBOL 
experience), Kevin (programming since 
1968 on Cray, VAX, and micros in FOR¬ 
TRAN, Ada, and BASIC), or any of our 
other trained representatives. Rely on The 
Programmer’s Shop’s trained technical staff 
to answer all your questions. Call today. 


Al-Expert Systems 


CxPERT V3.0 - shell for C 
Exsys Professional 
Personal Consultant Plus 


1 Al-Languages 

ARITY Combination Package 

1095 

979 

PC Scheme LISP - by TI 

95 

79 

TransLISP PLUS - call MSC 

195 

119 

TURBO PROLOG V2.0 

150 

115 

Turbo Prolog Toolbox 

100 

75 

Assemblers 

MS Macro Asm 

150 

105 

OPTASM - 75K lines/minute 

125 

105 

Turbo Assembler/Debugger 

150 

115 

Visible Computer 80286 

100 

89 

BASIC & Addons 

BAS_C com. - BASIC to C 

375 

329 

Exim Toolkit 

100 

85 

LaserPak Professional 

149 

119 

MS QuickBASIC V4.0 

99 

75 

SoftCode - Software Bottling 

80 

69 

True Basic 

100 

Call 

QuickPak Professional 

149 

129 

C Language - Compilers | 


1 C Language - Interactive 

C-terp - by Gimpel, K&R 

300 

229 

C Trainer - by Catalytix 

124 

109 

Instant-C - source debug 

495 

359 

CASE 

Compeditor 

200 

189 

Dan Bricklin Demo II 

195 

179 

Interactive EasyFIow 

150 

119 

Matrix Layout - flow chart 

150 

139 

Show Partner F/X - demos 

350 

299 

COBOL 

MS COBOL V3.0 - OS/2 

900 

599 

Realia COBOL 

995 

849 

Communications Addons 

C Asynch Manager - Blaise 

175 

135 

Essential Comm Library 

185 

129 

with Breakout Debugger 

310 

209 

Greenleaf Comm Library 

229 

169 

DataBase Mgmt. 

Advanced Revelation 

950 

779 


IntegrAda 

by AETECH. Integrated Ada program¬ 
ming support environment. Validated 
production compiler. Match, text, screen 
packages. Unlimited 640KB programs. 
No extra memory or math coprocessor 
needed. Low-level byte packages. Ada 
language-sensitive cursor. Subprogram 
and type generation. $749 


New Discoveries 

Logic Gem 

by Sterling Castle. Logic-processing 
code/generator/expert system generator. 
Create logic tables: interactively test, 
translate to C, Pascal, Structured/Inter¬ 
pretive BASIC, dBASE, English source. 

$179 


SQL Server Network 
Developer’s Kit 

by Microsoft. Co-developed by 
Ashton-Tate. Build DOS, Windows, 
OS/2 applications to work with SQ1 
server. Use with Microsoft C. Includes 
pre-release SQL Server, Microsoft 
OS/2 LAN Manager final code, 
documentation, API libraries. $1595 


386 Development Tools ■ Dbase 


r 

Editors Cont. 

1 i 

Obj.-Oriented 


List Ours 

386 Assembler/Linker 495 399 

FoxBASE + /386 595 399 

High C - 386 895 Call 

Hoops/386-32 575 489 

Lahey Fortran F77L-EM/32 895 Call 

NDP C-386 595 529 


395 389 
795 695 
2950 2589 



List 

Ours 


List 

Ours 

Clipper Summer ’87 

695 

449 

Multi-Edit - windows, macros 

99 

89 

d the data language 

395 

359 

SPF/PC - V2.0 

245 

189 

dBASE IV 

DBXL Interpreter 

FoxBASE + - V2.1 

795 

199 

395 

499 

149 

249 

Vedit Plus 

185 

135 

1 File Addons 



QuickSilver Diamond 

599 

369 

Btrieve ISAM - V5.0 

245 

185 

I Dbase Addons 



Btrieve/N - multiuser 

Report Option 

XQL - SQL for Btrieve 

595 

145 

795 

455 

119 

599 

dBASE Tools for C 

90 

75 

dGE - business graphics 

195 

179 

Xtrieve 

245 

189 

dQuery 

150 

145 

c-tree by Faircom - source 

395 

309 

FLIPPER Graphics Library 

195 

169 

d-tree - data dictionary 

495 

395 

IDL Integrated Devt Library 

149 

129 

r-tree - report generator 

295 

239 


Actor 

C-Talk 

Smalltalk/V 

Smalltalk/V 286 

Zortech C++ - true compiler 


List Ours 
495 439 


150 

100 

200 

100 


129 

85 

169 

99 


OS - Support 


SilverComm Library 
Tom Rettig’s Library 


150 

100 


AZTEC C86 - Commercial 499 Call 

High C-286 - by MetaWare 595 Call 

Lattice C - V3.4 450 289 

Microsoft C 5.1 - w/CodeView 450 299 

Microsoft QuickC 99 75 

Turbo C - by Borland 150 115 

‘ * * - 269 


Watcom C6.5 - highly optimized 295 



CLARION - complete envt. 695 589 

DataFlex - by Data Access 695 599 

Eagle - by Migent 495 419 

Magic PC - visual database 199 179 

Paradox V2.0 725 539 

R:base for DOS 725 539 

Sycero 695 669 


Dbase Tools 

CLEAR + for dBASE 

200 

159 

Dbase Online - 6 pop-up refs. 

99 

89 

dBRIEF w/BRIEF 

275 

Call 

dBug - source debugger 

195 

179 

dBX - dBASE III to C 

550 

529 

Documentor 

295 

239 

FoxTool Box 

295 

279 

Genifer - code generator 

395 

259 

Scrimmage by IDL - screen/menu 

149 

119 

SoftCode - Software Bottling 

80 

69 

R&R Clipper & FoxBASE 

55 

45 

UI Programmer 

295 

249 

Debuggers 

Periscope II - breakout switch 

175 

139 

Periscope III - 10 MHz version 

1395 

1169 

Pfix-86 Plus 

395 

229 

Sourcer 

100 

89 

Development Tools 

Instant Replay - Nostradamus 

150 

139 

MKS AWK 

99 

89 

PC-Lint 

139 

109 

Plink 86 Plus - overlays 

495 

299 

PolyMake 

149 

135 

PVCS Corporate 

395 

369 

Editors 


BRIEF 

Edix 

Epsilon - like EMACS 
EDT+ 4.0 - VAX EDT on 
KEDIT - like XEDIT, V.4 
Personal Rexx 
ME Macro Editor - Source 


PC 


195 

195 

195 

295 

150 

125 

189 


Call 

159 

159 

269 

125 

109 

169 


c-tree - w/r-tree 
CBTREE - Source 
C-Index Turbo 
dBC ISAM III - by Lattice 
dB_FILE - network model 
dB_FILES - by Software Connection 99 

dB_RETRIEVE - SQL varies 

Opt Tech Sort 149 

WKS Library 195 


FORTRAN 


FOR_C - FORTRAN ’77 to C 750 

I/O Pro - screens 149 

Lahey FORTRAN F77L 477 

Lahey Personal FORTRAN 95 

MS FORTRAN - CodeView 450 

RM/FORTRAN 750 

Scientific Subroutines 175 

Spindrift - DOS, windows 149 


General Addons 


C Tools Plus - V5.0 129 

C Utilities - by Essential 185 

Green leaf SuperFunctions 265 


Graphic Addons 


Essential Graphics 299 

with source 598 

Graphic - like DISSPLA 395 

GSS Dev’t Toolkit 495 

Halo ’88 - 140 + devices 325 

Hoops 3D Graphics 575 

MetaWINDOW/PLUS 275 

PCX Programmer’s Toolkit 90 

QuickWindows/C 95 

Turbo Plus - Nostradamus 150 


99 

139 

189 


229 

459 

319 

409 

229 

549 

219 

85 

79 

139 


DESQview 

130 

115 

MS Windows/286 

99 

75 

MS Windows/386 

195 

149 

Development Toolkit 

500 

369 

MKS Toolkit - Unix shell 

199 

169 

OS/2 Programmer’s Toolkit 

350 

259 

PC/MOS 386 5 User 

595 

529 

Timeslicer 

295 

289 

VM/386 Multitasker 

245 

219 

XTree Pro 

129 

109 

Other Languages 

APL Plus - by STSC 

695 

549 

CCSM Mumps - single 

160 

149 

Modula-2 Dev. System 

249 

199 

RPG II complete 

1400 

1299 

Other Products 

AEWindows 

150 

139 

Back-It 

130 

119 

CO/SESSION 

249 

209 

Crosstalk XVI 

195 

129 

Disk Technician Plus 

130 

119 

dQuery/Lib 

295 

279 

Evertrak 

295 

Call 

FM-Plus 

100 

89 

GraphPak 

69 

59 

GraphPak Professional 

149 

135 

LaserPak 

69 

59 

Link & Locate + + - ROM MSC 395 

349 

Mace Utilities 

99 

85 

MathCad 

349 

289 

Norton Utilities Advanced 

150 

109 

PC Tools Deluxe 

80 

75 

QuickPak 

69 

59 

SoftProbe II/TX - debug 

395 

345 

Source Print 

97 

89 

SPSS/PC Plus 

795 

749 

TK Solver Plus 

395 

339 

Tree Diagrammer 

77 

69 

Watchdog - security 

295 

265 

Zap - file xfer 

95 

89 

Text Screen Addons 

C Worthy w/forms 

295 

Call 

with source 

495 

Call 

Curses - by Aspen Scientific 

119 

109 

Greenleaf DataWindows 

295 

209 

PowerScreens - by Blaise 

129 

99 

Vitamin C - source, menus 

225 

159 

VC Screen - painter 

149 

119 

Windows for Data 

295 

259 

with source, OS/2 or Xenix 

590 

Call 

Unix/Xenix 


DosMerge 286 249 229 

DosMerge 386 499 479 

Edix - editor 275 249 

JAM JYACC Applic. Mgr. many Call 

Microport System V/286 649 599 

Microport System V/386 899 799 

SCO Xenix System V 286 1295 1029 

SCO Xenix System V 386 1595 1399 

Windows for Data 1295 1189 

Note: Mention this ad. Some prices are 
specials. Ask about COD and POs. Formats 
3" laptop now available, plus 200 others. 
UPS surface shipping add $3/per normal 
item. All prices subject to change without 
notice. 


Established 1983. We carry over 1,100 different products. Call today for complete technical 
information and advice, our catalog, literature, and solid value. 

Hingham d MA k 02043 f HOURS: 
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Developers from Boston to Yokohama choose 
Design/OA to build graphic applications. Fast. 
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Honeywell-Bull, Waltham MA 
Honeywell-Bull used Design/OA to 
create a graphical micro-computer 
interface to monitor their nightly 
mainframe batch processing. The 
application retrieves batch process¬ 
ing data, initiates the batch jobs, 
and provides the operator real¬ 
time processing status throughout 
the night. 


PRC, McLean VA 
Planning Research Corporation 
used Design/OA to develop an Ada 
diagramming tool by adding Ada 
specific graphics to Design/2.0. 
This new tool, called AdaDesign, 
is used by Ada programmers for 
flow charting and system design. 


MIT, Cambridge, MA 
"With Design/OA we can go from 
an idea to an implementation very 
quickly. It has expanded the range 
of questions we can explore, given 
the same resources." 

Alexander Levis, Senior Research 
Scientist, Laboratory for Informa¬ 
tion and Decision Systems. 


AT&T Bell Labs, Middletown NJ 
AT&T Information Systems used 
Design/OA to build a reverse engi¬ 
neering application that provides 
dynamic documentation of large 
mainframe C programs. Program¬ 
mers can graphically view the pro¬ 
gram's functions, files, variables, 
and their relationships. 


Design/OA, The Open Architecture Development System 
from Meta Software, is the graphics development shell 
that enables you to create graphic applications in a frac¬ 
tion of the time required by other methods. 

Design/OA is used to build tools for software engi¬ 
neering, system design, structured analysis, and system 
simulation. Virtually any system design methodology can 
be represented graphically with Design/OA. Design/OA 
is also an effective means of creating graphic interfaces 
to other micro, mini or mainframe applications and 
databases. 

Complex graphic relationships can be rapidly defined 
and manipulated, both in overview and across lower lev¬ 
els of detail. You need only work with high-level support 
tools, enhancing development productivity and minimiz¬ 
ing implementation time, without changing your develop¬ 
ment style. These tools also make it easy to maintain or 
enhance your application. 


Design/OA is available for MS-DOS®/MS-Windows™ 
Macintosh™OS, and in the Spring of 1989, UNIX™/X 
Window System™ Meta Software offers Design/OA 
users both initial training support and advanced imple¬ 
mentation services. 

To explore the potential of Design/OA for your appli¬ 
cation, write Andrew Levin, Meta Software Corp., 

150 CambridgePark Drive, Cambridge, MA 02140, or call 
800-227-4106 (617-576-6920 in MA). 



Meta Software 


© 1988 Meta Software Corp. Design/OA is a trademark of Meta Software Corp. MS-DOS is a 
registered trademark and MS-Windows is a trademark of Microsoft Corporation. Macintosh is a 
trademark of Apple Computer, Inc. UNIX is a trademark of AT&T. X Window System is a trademark 
of MIT. 
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T hose who divulge undocumented 
features of DOS usually accom¬ 
pany their revelations with copi¬ 
ous caveats about the possibility of 
such features working differently or not 
at all in future versions of the operat¬ 
ing system. Despite the warnings, pro¬ 
grams that depend on undocumented 
features have proliferated, and many 
have become so entrenched (for exam¬ 
ple, Borland’s SideKick) that every new 
DOS version has maintained support 
for the most widely used undocu¬ 
mented features. 

Even OS/2, in its real mode, sup¬ 
ports several undocumented functions 
without which many popular programs 
would not run in the DOS compatibil¬ 
ity box. Before you conclude that warn¬ 
ings about the dangers of using undoc¬ 
umented features are overblown, see 
the first item for an example of how 
you can be burned. 

September 1988’s Tech Notebook 
(p. 137), which described how to in¬ 
stall both OS/2 and DOS in a dual-boot 
configuration, generated a large reader 
response. I had hoped that by this 
time, the manual procedure for install¬ 
ing dual-boot would have become 
moot as vendors added dual-boot capa¬ 
bility to subsequent versions of OS/2. 
Such is not the case; IBM has since re¬ 
leased three versions (Extended Edition 
version 1.0, Standard Edition version 
1.1, and Extended Edition version 1.1), 
none of which incorporates the dual¬ 
boot capability. 

The second item in this month’s 
Tech Notebook summarizes the 
changes IBM has incorporated in the 
OS/2 installation process and provides 
updated information for adding the 
dual-boot capability to these new OS/2 
versions and to DOS 4.0. 

Finally, many readers reported 
problems with installing dual-boot into 
Compaq’s version of OS/2. The third 
item explains the reason for the prob¬ 
lems and describes a cure. 


1 FUNCTION 32H 
1 1 IN DOS 

One very useful undocumented service, 
used by many disk utilities, is INT 21H, 
function 32H (get DOS disk parameters). 
As input, it accepts a drive number in 
register DX (0 for the default drive, 1 
for A:, and so on). It returns a pointer 
in DS:BX to a data area containing 
low-level information about the data 
structure of the specified drive. A com¬ 
panion function, 1FH, takes no input 
and returns the same information for 
the default drive. 

The structure of the data block re¬ 
turned by these services was previously 
described in PC Tech Journal (see 
“Finding Disk Parameters,” Glenn F. 
Roberts, May 1986, p. 112) and is re¬ 


peated here in table 1. That article 
pointed out some differences between 
the DOS 2.x and 3.x versions of this 
structure (DOS 3.2 was then extant). 
How has this service fared in subse¬ 
quent DOS revisions? There is good 
news and bad news. 

The good news is that these func¬ 
tions return the identical information 
in DOS versions 3-3 and 3.31, and the 
essential portions of it in all OS/2 ver¬ 
sions to date. As noted in table 1, OS/2 
does not provide the device driver 
address pointers and the access flag, 
but leaves the important disk allocation 
information unchanged, delivering on 
the promise to provide the most popu¬ 
lar DOS features in the box. 

The bad news is that DOS versions 
4.0 and 4.01 (hereafter collectively 
called 4.0.x) introduce a minor change 


TABLE 1: DOS Disk Parameter Block 


OFFSET 

LENGTH 

CONTENTS 

00H 

byte 

Drive number (0=default, 1=A:, and so on) 

01H 

byte 

Logical unit within driver 

02H 

word 

Bytes per sector 

04H 

byte 

Sectors per cluster minus one 

05H 

byte 

Shift count of sectors per cluster 

06H 

word 

Number of reserved boot sectors 

08H 

byte 

Copies of file allocation table (FAT) 

09H 

word 

Maximum root directory entries 

0BH 

word 

First data sector 

0DH 

word 

Highest cluster number (cluster count plus one) 

0FH 

byte 

Sectors per FAT' 3 

10H 

word 

First directory sector 

12H 

dword 

Address of device driver 6 

16H 

byte 

Media descriptor byte 

17H 

byte 

Access flag (zero, if disk was accessed) 6 

18H 

dword 

Pointer to next parameter block 6 

1CH 

dword 

Reserved (usually FFFF:0000) 

a Word in DOS 4.0x; all subsequent values move up one byte. 
b Not meaningful in OS/2 real mode. 


Undocumented features of DOS, such as this structure returned by functions 1FH 
and 32H of INT 21H, are subject to change. DOS 4.0 extends this table by ex¬ 
panding the length of the file allocation table (FAT) from a byte into a word. 
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NoLink. 
Your Short Cut 
to Clipper 
Applications. 

NoLink, START TO FINISH 
Use NoLink to— 

• Eliminate linking and loading 

• Save disk space 

NoLink runs your Clipper™ programs 
immediately without linking. You save hours 
each day. 

For example: 

NoLink saves an average of 8 minutes per 
change X 20 changes per day = 1 hour 40 
minutes. 

YOU’RE BACK ON COURSE 

NoLink eliminates the need for overlays by 
automatically loading called programs into 
memory. 

You save disk space because NoLink uses a 
single executable module. 

For example: 

A) . Clipper™ program, 10 executable modules 

without NoLink. Disk space required: (apprx) 
2MB 

B) . Clipper™ program, 10 executable modules 

WITH NoLink. Disk space required: 200KB 

That’s a saving of 1.8MB! 

NoLink’s dynamic library manager lets you 
create your own libraries. Many applications 
can share these libraries. And, unlike traditional 
libraries, changes affect all applications without 
re-linking. 

KERNEL BUILDER 

•Use Cor ASM 

• Control the size of your kernel 

• Use non-Clipper libraries 

ORDER TODAY] CALL 

800 - 289-6665 

CALL 404-422-8255 technician Info. 


SPECIAL VERSION2.0 OFFER 

Offer Good Through April ■ 

30,1989 

NoLink Demo Program $10.00 Order #1 

(May be applied towards purchase) 

NoLink (reg $95.00) $90. 

.00 Order #2 

Kernel Builder (reg $95.00) $90.00 Order #3 
Combined NoLink & Kernel Builder $149.00 

Order #4 


Shipping: 

UPS/Ground: 

$5.00 

UPS/Second Day Air: 

$10.00 

UPS/Next Day Air: 

$20.00 

UPS/International: 

$45.00 

Air/International: 

$20.00 

GA residents add 5% tax, 
accepted. 

MasterCard and Visa 


Clipper is a trademark of Nantucket Corporation. NoLink and 
Kernel Builder are trademarks of Next Wave Software, Inc. sup¬ 
plement to Reference (Clipper). 


NEXT WAVE 
SOFTWARE 

1800 Water Place, Suite 280 
Atlanta, GA 30339 


that has a major impact on all pro¬ 
grams using this information. The 
length of the value at offset 0FH, which 
gives the size of the file allocation table 
(FAT) in sectors, goes from a byte to a 
word, and all subsequent values move 
up by one byte. The length of the table 
increases from 32 to 33 bytes. 

The change is ostensibly to sup¬ 
port the larger disk partitions (greater 
than 32MB) possible in DOS 4.0.x. 

Large partitions can be implemented, 
however, with no change to the struc¬ 
ture of the parameter block—DOS 3.31 
from Compaq and OS/2 1.1 from both 
IBM and Microsoft do it. Yet, despite 
the differences in the parameter block 
format, a large partition created by any 
version of DOS or OS/2 can be used 
by any other version. 

Partitions larger than 32MB are 
implemented with die same sector size 
(312 bytes) and FAT structure used in 
all DOS versions since 3.0 (see “DOS 
Marches On,” Richard Wilton, January 
1989, p. 98). With 16-bit FAT entries, 
the maximum number of clusters is 
63,536; at two bytes per entry, a maxi¬ 
mal table occupies 128KB or 256 sec¬ 
tors on disk. In DOS 4.0.x, IBM changes 
the structure of the disk parameter 
block to accommodate the one extra 
bit in the event that the FAT reaches 
the maximum size of 100H. 

Two alternatives to enlarging the 
parameter block exist. One is to use a 
zero value to represent a FAT that is 
256 sectors long. Because a DOS disk 
cannot have a zero-length FAT, there 
can be no confusion. The other alterna¬ 
tive is to double the size of a cluster, 
thereby halving the size of the FAT 
when the size of the table would other¬ 
wise exceed 255 sectors. Limiting the 
FAT to 255 sectors requires doubling 
the cluster size from 2KB to 4KB when 
the partition exceeds 133.7MB, and 
from 4KB to 8KB at 267.4MB. Allowing 
the FAT to grow to 256 sectors moves 
the boundary points to 134.2MB and 
268.4MB, respectively. The small differ¬ 
ence hardly justifies upsetting a widely 
used data structure. 

In DOS 3-31, Compaq uses both 
methods to maintain compatibility with 
the old data structure. This version 
usually formats a disk with a cluster 
size that keeps the number of clusters 
below 33,000, so the FAT occupies 
fewer than 130 sectors. But, DOS 3-31 
can still use a DOS 4.0.x partition 
where the FAT is 256 sectors long—it 
inserts a zero into the FAT length byte 
at offset 0FH of the disk parameter 
block. OS/2 1.1 also uses zero to repre¬ 


sent a length of 256 sectors, but allows 
the FAT to grow to maximum size, if 
necessary, to minimize cluster size. 

The differences in the parameter 
block formats do not prevent compati¬ 
bility of large partitions across the vari¬ 
ous operating systems because the pa¬ 
rameter block is constructed in mem¬ 
ory by each system at boot-up. The 
source of the parameters is the BIOS 
parameter block (BPB) recorded in the 
partition boot record on disk; there, all 
versions since DOS 2.0 record informa¬ 
tion in the same format. Specifically, 
the number of sectors in the FAT is 
recorded in a 16-bit word. 

Programs that need to process the 
disk parameters and work with both 
DOS 3~x and 4.0x have two choices. 
One is to go directly to the boot rec¬ 
ord for the information. This, however, 
requires an absolute disk read, which 
requires a different calling sequence in 
small and large partitions. (For more 
information, see the previously men¬ 
tioned DOS article.) The second choice 
is to convert the version-specific infor¬ 
mation returned by function 32H into a 
common format. This is the method 
illustrated by the code fragment 
DPARMS.ASM (see listing 1). This is not 
a complete program; you must incor¬ 
porate it into your own program be¬ 
fore assembling it. 

The data structure for holding the 
disk parameter block is defined in DOS 
4.0.x format, with a length of 33 bytes. 
After calling function 32H, the program 
moves 33 bytes from the DOS data 
area at DS:BX to the structure in the 
local data segment. The program then 
tests the DOS version; if the major ver¬ 
sion number is greater than 4, but less 
than 10 (the number returned in the 
DOS compatibility box of OS/2), the 
parameter block is only 32 bytes long. 
The program extends the block to 33 
bytes by moving the second 16 bytes 
one byte up in memory and inserting a 
zero at offset 10H. If the word at offset 
0FH is zero, it is changed to 256. This 
converts the parameter block from 3~x 
format to 4.0.x; subsequent code can 
use the parameters with no further 
tests of the DOS version. 

As written, this code assumes that 
subsequent DOS versions will use the 
new format, while the real mode of fu¬ 
ture OS/2 versions will use the old. If 
not, the code will need modification to 
reflect the actual state of affairs. As with 
all undocumented features, the solution 
given here is for current versions only; 
there are no guarantees that this will 
work in the future. 
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In 1988, $3.5 billion in micro¬ 
computer software will be sold 
worldwide. During that same time, another 

$3.0 billion in sales will be lost to free distribution — better 
known as software piracy. And right now, Rainbow Technologies’ 
Software Sentinel™ is protecting close to $1.0 billion in software for 
developers who never wanted to be part of the free software distribution 
network in the first place, ("j The Software Sentinel hardware key is 
“execution control” software protection. It ships with the software and 
simply plugs into the PC’s parallel port Wf to be one 

hundred percent invisible to both user and mm the soft¬ 
ware. Users can make as many copies as they want. 

Make working submasters. Use a hard disk. Virtually anything that can 
be done with J 6 - unprotected software. Except start freely 

distributing II j that software to other users, (j The 

Rainbow fam- y 1 ily of Software Sentinel products. Se¬ 
lected by the *Ir m « very big to the not-so-big developers of 

DOS, OS/2 and Xenix software in worldwide markets. To the cool 
tune of close to a billion dollars. So far. 




RAINBOW TECHNOLOGIES 


18011-A Mitchell South, Irvine, CA 92714 • (714) 261-0228 • TELEX: 386078 • FAX: (714) 261-0260 

Rainbow Technologies, Ltd., Shirley Lodge, 470 London Rd., Slough, Berkshire, SL3 8QY, U.K., Tel: 0753-41512, Fax: 0753-43610 

Copyright ©1988 Rainbow Technologies, Inc. Software Sentinel and SentinelPro are trademarks of Rainbow Technologies. Inc. 

Xenix is a trademark of Microsoft Corporation. OS 2 is a trademark of International Business Machines Corporation. 
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9 UPDATE ON 
u DUAL-BOOT 


Although IBM chose not to incorporate 
dual-boot capability into any of the 
OS/2 versions released so far, the com¬ 
pany did make it easier for users to 
add this capability themselves. In the 
versions that include Presentation Man¬ 
ager (Standard Edition 1.1 and Ex¬ 
tended Edition 1.1), the names of the 
two system files are no longer the 
same as in DOS; they have been 
changed to OS2LDR and OS2KRNL 
(with no extensions). Therefore, the 
OS/2 system files can coexist with the 
DOS system files (IBMBIO.COM and 
1BMDOS.COM) without needing the 
patches described in the first four steps 
of the dual-boot installation procedure 
presented in September 1988 Tech 
Notebook (p. 137). In order to keep 
the length of the initial system file 
name unchanged, you may want to 
name the customized dual-boot loader 
ASKSYS instead of ASKSYS.COM. 

In all other particulars, the dual¬ 
boot installation proceeds as described. 
.Unfortunately, retaining the dual-boot 
capability when updating to a new ver¬ 
sion of OS/2 is difficult—you must first 
install the new version following the 
vendor’s instructions and then perform 
die dual-boot installation as described 
in the September 1988 Tech Notebook. 

One change that makes the proce¬ 
dure somewTiat easier is the cleaner 
directory structure resulting from the 
automated installation of OS/2 1.1. The 
root directory contains about 20 files 
on a PS/2 system and only a dozen on 
an AT-bus machine (compared with 
more than 30 with version 1.0). The 
smaller size of the root directory 
makes it easier to keep track of the 
files required by both OS/2 and DOS. 

In OS/2 version 1.1, the root direc¬ 
tory contains only those device drivers 
that are essential during the initial 
phases of system initialization, before 
support of the tree-structured directory 
system becomes operational. Further¬ 
more, only one set of drivers, appro¬ 
priate to the target system, is installed. 
Version 1.0, on die other hand, in¬ 
stalled drivers for both PS/2 and AT- 
class machines, even though one set 
was never used. All other files— 
including the drivers installed with 
DEVICE statements, die dynamic link 
libraries, the device code pages, and 
the message files—are placed in subdi¬ 
rectories C:\OS2, C:\OS2\SYSTEM, and 
C:\OS2\DLL. 


For the most part, you can distrib¬ 
ute files among these directories as you 
see fit, as long as the appropriate en¬ 
tries in the CONFIG.OS2 file reflect the 
actual locations of the various compo¬ 
nents. The OS/2 FORMAT command no 
longer supports the /S option (the in¬ 
stallation procedure is the only way to 
create a bootable disk), so this com¬ 
mand no longer needs a file diat lists 
the locations of the system files to be 
placed on the target disk. 

Updating the DOS version on a 
dual-boot system is normally a straight¬ 
forward process—simply boot the sys¬ 
tem with the new DOS version from a 
diskette, run the SYS command on the 
hard disk, and proceed with the subse¬ 
quent steps described in the Septem¬ 
ber Tech Notebook. DOS 4.0.x, how¬ 
ever, provides an automated procedure 
that not only updates the hidden files 
and the boot record, but installs the 
shell program and replaces all external 
command files and device drivers. 

This installation program replaces 
the OS/2 version of COUNTRY.SYS in 
the root directory and all copies of 
COMMAND.COM anywhere on the tar¬ 
get disk, including the one used in the 
DOS compatibility box of OS/2. The 
lack of a protected-mode COUNTRY.SYS 
driver causes OS/2 to hang when the 
machine is booted. To restore the 
health of the OS/2 system after updat¬ 
ing to DOS 4.0;c, copy COUNTRY.SYS 
and COMMAND.COM from your origi¬ 
nal OS/2 distribution disks. Version 1.0 
of both the Standard Edition and Ex¬ 
tended Edition place COUNTRY.SYS in 
the root directory of the boot drive; 
version 1.1 puts it into C:\OS2\SYSTEM. 
You do not need the OS/2 version of 
die COMMAND.COM file if you disable 
die real-mode session by specifying 
PROTECTONLY=YES in your 
CONFIG.OS2 file. 


2 COMPAQ DUAL-BOOT 
Dj PROBLEMS 

As many readers have pointed out, the 
dual-boot procedure does not work 
with Compaq’s OS/2 Standard Edition 
1.0. Although the system works fine 
when booted into OS/2, the diskette 
drives become inoperative in DOS— 
every access results in general failure 
messages. 

The reason for this lies in Com¬ 
paq’s OS/2 boot record in a code se¬ 
quence near the beginning of the rec¬ 
ord. In my copy of Compaq’s OS/2, this 
sequence begins at offset 56H of the 
boot record (156H when viewed with 


DOS DEBUG or SYMDEB). This loca¬ 
tion is not guaranteed, so identify the 
code by content, not by address. The 
sequence is similar to: 

PUSH DS 

XOR BX,BX 

MOV ES,BX 

MOV DI,7C2B 

LDS SI,ES:[0078] 

MOV CX,OOOB 

CLD 

REPZ 

MOVSB 

MOV Word Ptr ES:[0078],002B 
MOV ES:[007A],CS 

POP DS 

The sequence of instructions cop¬ 
ies the diskette parameters into the 
boot record and repoints the INT 1EH 
vector to the new location. Subse¬ 
quently, the boot code modifies certain 
parameter values to facilitate diskette 
access when booting from a diskette. 

So, what is this code doing in a hard¬ 
disk boot record? Instead of creating an 
appropriate boot record for the hard 
disk, Compaq’s OS/2 installation modi¬ 
fies a copy of the diskette boot code. 

When booting OS/2, the left-over 
code that repoints INT 1EH does no 
harm because OS/2 ignores whatever it 
finds in that vector and repoints it to a 
newly created diskette parameter table. 
DOS, on the other hand, establishes its 
parameter table by copying and modi¬ 
fying the original one pointed to by the 
INT 1EH vector (the power-on proce¬ 
dure initializes it to a table in ROM). 
When DOS is started by the dual-boot 
process, the vector points to a location 
that now contains the DOS boot code 
instead of a parameter table. As a re¬ 
sult, DOS constructs a table of invalid 
diskette parameters that causes the ap¬ 
parent drive failures. 

The solution is to disable the code 
sequence that repoints the INT 1EH 
vector. This must be done in the same 
boot record that looks for the ASKSYS 
program. At the location of the PUSH 
DS (most likely offset 156H, if you are 
using DEBUG), assemble a jump to the 
location after the POP DS (offset 176H). 
Complete the modification of the boot 
record by inserting ASKSYS in place of 
IBMBIO or OS2LDR. 

Apply this patch with caution. Do 
not blindly patch at a fixed location, 
but make sure you thoroughly under¬ 
stand the purpose of the code you are 
disabling. In subsequent versions of 
OS/2, Compaq may move this code, or, 
as it should have done in the first 
place, remove it entirely. ImiImhhhSI 
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dBASE Data Entry 


LISTING 1: DPARMS.ASM 

; Sample code to get DOS disk parameter block, using INT 21h AH=32h 
; Table is 32 bytes long for DOS 3.x & OS/2 DOS Box, 33 for DOS 4.Ox 

/ CODE FRAGMENT ONLY, NOT EXECUTABLE 

; Written by Ted Mirecki 


%out DO NOT ASSEMBLE - NON-EXECUTABLE CODE FRAGMENT 


; Define 33-byte parameter structure for DOS 4.Ox 


PARMBLOK 

STRUC 



DRIVEID 

DB 

? 

;0 = A, 1 = B, ETC. 

UNITNUM 

DB 

? 

/UNIT NO. WITHIN DEVICE DRIVER 

SECLEN 

DW 

? 

/BYTES PER SECTOR 

CLUSIZJ 

DB 

7 

/SECTORS/CLUSTER - 1 

SHIFT 

DB 

? 

/SHIFT COUNT OF SECS/CLUSTER 

FAT 1 

DW 

? 

/FIRST SECTOR OF FAT? 

NFATS 

DB 

? 

/NO. OF FAT COPIES? 

NROOT 

DW 

? 

/ENTRIES IN ROOT DIR 

DATA1 

DW 

? 

/FIRST DATA SECTOR 

NCLUS 

DW 

? 

/HIGHEST CLUSTER NUMBER 

FATSECS 

DW 

? 

/SECTORS PER FAT COPY 

ROOT1 

DW 

? 

/IST ROOT DIR SECTOR 

DEVPTR 

DD 

? 

/FAR PTR TO DEVICE DRIVER 

MED IAID 

DB 

? 

/MEDIA ID BYTE 

ACCESSED 

DB 

7 

/0 IF DISK ACCESSED, ELSE FF 

NEXTPTR 

DD 

? 

/FAR PTR TO NEXT DISK TABLE 


DW 

? 

/RESERVED, 0 


DB 

? 

/RESERVED, FF 

BLOKEND 

DB 

? 

/RESERVED, FF 

PARMBLOK 

ENDS 




.MODEL 

SMALL 


.DATA 


DPARMS PARMBLOK <> 


.CODE 


MOV 

AX,DS ; 

[POINT ES TO DATA SEGMENT 


MOV 

ES,AX 



PUSH 

AX ; 

[SAVE DATA SEGMENT 


MOV 

DX,DRIVNUM ; 

[0 FOR DEFAULT, 1 FOR A, ETC. 


MOV 

AH,32h ; 

[GET DISK PARAMETER TABLE 


INT 

21 h 



LEA 

DI,DPARMS ; 

:ES:DI POINTS TO LOCAL TABLE 


MOV 

SI, BX J 

:DS:SI POINTS TO DOS TABLE 


MOV 

CX.TYPE DPARMS ; 

[LENGTH OF TABLE 


REP 

MOVSB ; 

[MOVE TABLE TO LOCAL DATA AREA 


POP 

DS 



MOV 

AH,30h 

[GET DOS VERSION 


INT 

21 h 



CMP 

AL, 10 

IS IT OS/2 REAL MODE? 


JAE 

DOS3X 

IF YES, TREAT LIKE DOS 3.x 


CMP 

AL,4 

IS IT DOS 4.0 OR ABOVE? 


JAE 

CONTINUE 

IF YES, TABLE IS ALREADY 33 BYTES 




FOR DOS 3.X, EXPAND TABLE 

OS3X: 

LEA 

DI,DPARMS.BLOKEND /ES:DI->END OF V4.0 TABLE 


LEA 

SI,CDI-1] 

/DS:SI->END OF V3.X TABLE 


MOV 

CX,BLOKEND-ROOT1+1 /LENGTH TO MOVE 


STD 


/GO BACKWARDS 


REP 

MOVSB 

/EXPAND TABLE BY 1 BYTE 


CLD 


/RESTORE DIRECTION 


MOV 

BYTE PTR DPARMS. 

FATSECS+1,0 /CONVERT BYTE TO WORD 


CMP 

DPARMS.FATSECS,C 

1 /IF FAT LENGTH IS ZERO... 


JNE 

CONTINUE 



MOV 

DPARMS.FATSECS,256 /...MAKE IT 256 


CONTINUE: 


Listings can be downloaded using PCrECHline, 301/740-8383- 
Parameters: 2400/1200/300 bps, no parity, 8 data bits, 1 stop bit. 



HE TRRNSTERH 5 TErWITMJ 

'OR ton COST Dft-ffi EHTRVi 


7 

8 

9 

CLEAR 

FI 

F2 

4 

5 

6 

OELETE 

F3 

F4 

1 

2 

3 

ENTER 

F5 

F6 

SI 

0 

S2 

SPACE 

F7 

F8 


The TransTerm 5 is a work station data entry/display terminal for on-line 
shop floor data collection into PC/AT based systems. The unit is one of a 
family of such terminals which feature LC displays for operator prompting and 
data entry via a membrane keyboard or an optional barcode wand (Code 39). 

A multi-terminal polling controller (up to 250 stations) and a dBASE 111 + 
compatible software package are also available. System costs below 
$300.00 per station. Call for info. 


Options—backlighting tor display. RS-422 I/O. 20 Ma current loop I/O. 
dBASE is a registered trademark ot Ashton Tate, Inc. 

C0/DPUTfffi1l715{, inc 

302 N. Winchester • Olathe. KS 66062 • 800-255-3739 • TELEX 705337 
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MULTITASKING KERNEL 


simplifies real life 
product development 


■ No royalties 

■ IBM PC DOS® support 

■ C, PL/M, Pascal 

■ Preemptive scheduler 

■ Time slicing if needed 

■ Essential source code 
included 


■ Intertask messages 

■ Dynamic operations 

- task create/delete 

- task priorities 

- memory allocation 

■ Event Manager 

■ Semaphore Manager 


AMX86 ™ v2.0 for 8086/88, 80186/88, 80286 systems 


Demo package $25 US 

Manual only $75 US 

AMX86 system $2195 US 

Full source Add $805 US 

(Shipping/handling extra) 

Also available for 8080, Z80, 68000 


$KADAK Products Ltd. 

206 - 1847 W. Broadway 
Vancouver, B.C. Canada V6J 1Y5 
Telex: 04-55670 


Fax: (604) 734-8114 
Telephone: (604) 734-2796 
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L inking PCs to mainframes may be old 
/ hat But to do the job properly, you 
need to build on top of your emulator, 
creating a custom application that’s both 
bullet-proof and idiot-proof. 

Many developers are still doing it the 
hard way. Using emulator-specific APIs, 
conventional languages and months of 
hard labor. 

But instead of months, you can now do 
it in days, or even—literally—hours. 

With Automator, from Direct Technol¬ 
ogy. A unique, award-winning development 
system, designed to tackle exactly this 
kind of problem. 

A brilliant new approach. 

Automator supports a comprehensive 
high-level language, ACL, tailored for the 
intelligent automation of PC-to-mainframe 
links. 

vould 
r write? 


Conventional 
language 
plus API. 



ACL code gives you high-level control 
of your emulator and DOS applica¬ 
tions. All the functionality you need is 
built-in. Your code is shorter, clearer, 
easier to write and easier to maintain. 



ACL programs 
run resident, 
seizing control 
of the PC and 
any foreground 
application when¬ 
ever necessary. 

ACL gives you 
the kind of 
power that you 
usually have to 
create for your¬ 
self. Such as 
event-handling, 
task scheduling 
and concurrency. And the remarkable 
ability to simulate, under program control, 
anything a human operator can do. 

Yet ACL has all the meat you need to 
actually write your application; from disk 
file handling and low-level interfacing, to 
window and menu support 

The universal scripting 
language. 

Pull data off a mainframe, shift it into 
Lotus and print a graph—all under control 


of your ACL program. 

Without having to 
adapt mainframe or 
PC software. With¬ 
out getting your 
hands dirty driv¬ 
ing APIs. 

Automator 
applications can 
address the hard¬ 
ware directly or call on 
BIOS and DOS services. 

They can drive custom 
software written in conven¬ 
tional languages. Or get any 
standard PC application to 
do their work for them. 

Automator transcends 
any one PC application and 
the specifics of particular 
APIs. So it can integrate any 
PC applications, whether 
they have APIs or not 

Giving you a single, 
generic standard for auto¬ 
mation and integration. And 
high-level code that is easily portable, easy 
to adapt and easy to maintain. 

Not Version One. 

With Automator, you’re developing 
your own software, not beta-testing 
somebody else’s. 


The Automator 
environment 

i Memory-resident text editor, runtime 
interpreter, compiler, program generator, 
interactive window and menu designer, 
i Low memory-overhead runtimes. 

I High-level procedural language similar 
to a modern structured BASIC, 
i Event-driven task scheduler, 
i Simulate keystrokes, read and interpret 
data directly from screen, 
i Disk file support from within ACL 
I Built-in windowing and menu support 
I Plus... named procedure calls, program 
and variable chaining, numeric and 
string arrays, math operators, PEEK, 
POKE, IN, OUT... and much more. 


Tiard for you tomorrow as it 
is today... 

Slaughter 
development time. 

An Automator developer 
is an order of magnitude 
more productive than the 
same person working with 
an API and a language 
such as C, BASIC or 
Assembler. 

Chances are, you could 
get your next PC-to-mainframe project to 
prototype in less time than it takes to read 
our comprehensive Technical Overview. 

For your free copy, clip the coupon or 
call 1-800-992-9979; in New York City, call 
(212) 475-2747. 


Automator has 
been the secret 
behind successful 
comms projects at 
over 800 major cor¬ 
porations worldwide 
since 1984. 

And we’re com¬ 
mitted to keeping 
the product up-to- 
date with advancing 
technology. 

So you can be 
sure that Automator 
will be working as 


n 


YES! I’d like to see how Automator can slaughter PC-to-mainframe development time, o 

Q- 

□ Rush me a FREE copy of your Technical Overview. 

□ Call me soon to arrange a demonstration. 

Name. 

Title. 

Company. 

Address. 


. Zip.. 


Telephone . 


Return coupon to: 

Direct Technology, Inc. 

10 East 21st Street, Suite 1204/5, 
New York, NY 10010. 


AUTOMATOR 

From Direct Technology. 


i_:___r_i 

FOR THE NAME OF YOUR NEAREST DEALER CALL 1-800-992-9979. 


Automator is compatible with IBM PC. XT, AT and 100% compatibles, and PS/2 model 30.50, 60, 80. 

Most communications products, including the leading 5250,3270 and VT100 emulators from AST, DCA (IRMA), IBM (except Workstation Program 1.0 and 1.1), Rabbit, IDEA, ITT, CXi, Techland (Blue Lynx), INS and Honeywell VIP. 

Most popular networks, including Novell, Gnet, IBM Token-Ring, IBM PC Net, Banyan, 3Com and Torus. 

Direct Technology, Inc. 10 East 21st Street, Suite 1204/5, New York. NY 10010. Telephone (212) 475-2747. Facsimile (212) 5294941. Direct Technology acknowledges all trademarks used in this advertisement. 
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PETER C. COFFEE 


Outfitting the End User 

Who You Callin’ a User? 

The territorial boundaries between users and devebpers are blurred. 
Perhaps systems should simply be designed to deal with peopb. 



A chtung! So begins a humorous 
/^warning (author unknown) 

JL JL posted in many computer instal¬ 
lations. “Alles Touristen und Non-Tecb- 
nizien, Lookempeepers! Der Machinen- 
Control ist Nicbt fur Gefingerpoken 
und Mittengrabben! Oderwise, ist Ezie 
Scbnappm der Springenwerk, Blowen- 
fusen, und Poppencorken mit Spritzen- 
sparken! Das Rubbemecken Sitesewen 
Deepen das Kottenpicken Hands in das 
Pockets! Relaxen und Watchen das 
Blinkenligbts!" 

We must, after all, keep users in 
their place. But a funny thing happened 
on the way to today: users started to 
act like developers, and developers, not 
to be outdone, started to act like users. 
Today it’s like gang warfare; each group 
believes that it is distinct from the 
other, although to the objective ob¬ 
server the differences are mostly a mat¬ 
ter of labeling. 

I have heard “users” complain 
about the need for a decent macro edi¬ 
tor for WordPerfect. They must have 
been doing some pretty serious work 
to require such a facility; in fact, I have 
seen one system built in WordPerfect 
4.2 that performed in a way you would 
normally expect from a full-blown, 
free-text database. Furthermore, this 
system was built by someone who 
characterized himself as a user, with 
“no time to do any programming.” You 
could have fooled me. 

Conversely, have you noticed the 
way “developers” have taken to moan¬ 
ing about the brain-damaged installa¬ 
tion routine supplied with their latest 
compiler? What happened to the days 
when a developer would unassemble 
the code, identify the problem, and 
patch the distribution files without a 
moment’s pause? Then again, when did 
compiler manufacturers decide that 
their customers preferred monolithic 
installation routines—.EXE files, rather 
than .BAT files that could be read be¬ 
fore they were let loose? 


When a so-called convenience fea¬ 
ture like an .EXE install utility goes 
wrong, the results can be disastrous. A 
colleague recently told me of his expe¬ 
rience with an Ada compiler that got 
confused in the course of its own in¬ 
stallation, leaving the target disk with 
literally hundreds of cross-linked files. 

A format and restore was the only 
workable solution. 

Unsolicited changes to CONFIG 
and AUTOEXEC files are petty annoy¬ 
ances compared with such wholesale 
havoc, but can waste a great deal of 
time—and, interestingly enough, 

“users” are doing their share of com¬ 
plaining about such situations. If you 
ask me, they sure quack like systems 
integrators, even if they themselves are 
their only customers. 

The development community may 
be underestimating these people. Their 
needs are very different from those of 
the user of yesteryear, and their level 
of knowledge reflects it. They have no 
choice; today’s systems demand it. 

WORKSTATIONS FOR ALL 

This change in perspective is reflected 
in the evolving definition of a worksta¬ 
tion. About three years ago, someone at 
a meeting of the Personal Computer 
Professionals Association asked if any¬ 


one could define the difference be¬ 
tween a workstation and a PC. “A work¬ 
station is a PC with a big screen and a 
price tag over $10,000,” I replied. 

I was kidding to some extent, but 
I wanted to make the point that many 
mainframe developers have realized 
major gains in productivity by moving 
from a dumb terminal to an ordinary 
monochrome-screen PC as their pri¬ 
mary development platform. They get 
workstation-class benefits from these 
machines. What does that say about the 
definition of workstation ? 

Consider this case in point: Loren 
Industries in Hollywood, Florida, has 
done extensive in-house systems devel¬ 
opment and integration to support its 
work in precious-metals refining and 
jewelry design and manufacturing. Until 
quite recently, however, the company’s 
two senior managers had never had a 
computer or terminal in their offices. 
Now, I was told, they both have “386 
workstations” running Quarterdeck’s 
DESQview. They run financial and 
groupware applications as a coordi¬ 
nated system, which has become a key 
part of their daily routine. 

This started me thinking that per¬ 
haps there is a meaningful distinction 
between a PC and a workstation, apart 
from spurious issues of big bit-mapped 
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OUTFITTING THE END USER 


displays and sluggish graphics inter¬ 
faces. The core of that difference is that 
a PC can be defined as an appliance 
that runs off-the-shelf applications, es¬ 
sentially as they come out of the box 
(or out of the compiler in the case of 
custom vertical software). By contrast, a 
workstation is a platform that links and 
enhances those applications to create a 
powerful problem-solving environment. 
Every environment is unique, and in 
that sense every user becomes his or 
her own developer. 

Almost every class of commercial 
software is moving toward customiza¬ 
tion. Version III of Ashton-Tate’s Frame¬ 
work now lets you build a personalized 
desktop. It remembers, for example, 
your preferences for position, size, and 
organization (by name or by date) of 
the cabinet frames that it uses to pro¬ 
vide a view of the DOS file system. It 
lets you specify on-screen colors (fore¬ 
ground and background) for 14 differ¬ 
ent categories; for example, I use yel¬ 
low on gray for status lines and white 
on black for my work. The point is that 
you have a choice. 

When every application offers 
these choices, the effect is cumulative. 
Borland’s Turbo Prolog offers customi¬ 
zation, and I have made similar choices 
there (yellow for status, white for work 
space). These conventions let me use 
consistent color cues across applica¬ 
tions, reducing mental friction as I 
move from one task to another. 

A tool such as DESQview opens 
up many more opportunities for con¬ 
struction of a workstation platform. 

One of my DESQview macros couples 
my terminal emulator to a text-edit ses¬ 
sion, allowing me to take snapshots of 
the terminal screen. This lets me save 
material from the session after seeing it 
rather than capturing it to a file before 
I have seen the information to be 
saved (an annoying restriction of many 
communications programs). 

Such tailoring adds useful features 
to existing applications by linkage 
across application boundaries. We can 
do this today, although the capability 
is often ascribed to an object-oriented 
future or mentioned as a benefit of 
OS/2’s dynamic link libraries. 

You may think I am making too 
much of what are merely matters of 
appearance and convenience, but the 
choices faced by the everyday user can 
have major impact on tangible mea¬ 
sures of performance. Take, for exam¬ 
ple, memory management and cache 
optimization, especially on the 80386 
and 386SX processors. 


WHO TOOK MY SPEED? 

I was feeling pretty sassy after I in¬ 
stalled Golden Bow’s Vcache (disk 
cache) utility on a client’s Compaq 
Deskpro 386. Edit, compile, debug, 
repeat; the disk access light barely 
flickered, compared with the bright 
green glare of constant disk activity 
before I put the cache in place. 

Everything came up as quickly as if 
it were on a RAM disk, but with none 
of the worry about what would happen 
if the system hung; at the absolute 
worst, only the last two seconds of 
work would be left unsaved. 

Particularly pleasing was the im¬ 
pact of the cache on Borland’s word 
processor, Sprint, which does print 
previews by saving the file and running 

Most machines, even 
DOS-based, can achieve 
their full potential only with 


a substantial amount of 
exploratory optimization. 



it through the formatter to the screen. 
When I leave a formatting session with 
Sprint, I often see cache “hit” statistics 
showing only three or four percent of 
the disk read requests actually going to 
the disk. This must improve disk life, 
as well as performance. 

I was surprised, therefore, when I 
ran the PC Tech Journal System Bench¬ 
marks and found disk performance on 
my client’s Deskpro 386 to be substan¬ 
tially slower than that of an ordinary 
PC/AT 339, the reference machine for 
the HLDISK benchmark (see “High- 
level Measurements,” Kent Quirk, Sep¬ 
tember 1988, p. 54). I had allocated 
1MB of cache, compared with the 
256KB used for the benchmark refer¬ 
ence statistics. What was wrong? 

One difference was that the refer¬ 
ence machine on the System Bench¬ 
marks diskette used an extended mem¬ 
ory cache, whereas I had placed the 
Deskpro’s cache in expanded memory, 
which I was emulating on the 386 
using Qualitas’ 386-to-the-Max. This 
way, the cache could be released if I 
needed the memory for applications 
supporting expanded memory, of 
which I have several. If I had allocated 
the cache in extended memory, that 
space would be unavailable unless I 


rebooted with a modified CONFIG.SYS 
file. Could the overhead of expanded 
memory page-swaps be that great? 

You bet it could. When I went 
from a 1,024KB cache in expanded 
memory to a 520KB cache in extended 
memory, overall disk performance in¬ 
creased by a factor of more than 4.6. 

Even with this considerable im¬ 
provement, the client’s Deskpro still 
fell short of the System Benchmarks 
reference figures. What could account 
for the difference? 

The only remaining discrepancy 
was the reference system’s use of 25 
DOS buffers. I had used only five, 
based on a study that concluded DOS’s 
primitive algorithm was far worse than 
most cache programs. The study ad¬ 
vised that performance in a system with 
a disk cache would generally be im¬ 
proved by minimizing the number of 
buffers managed by DOS to 3 to 5. 

Surprise, surprise! When I went to 
25 DOS buffers, disk performance on 
my client’s machine improved by an¬ 
other factor of 1.7. Combined with the 
shift from expanded to extended mem¬ 
ory, this brought performance on the 
HLDISK benchmark to almost eight 
times the speed of my initial (already 
cached) configuration. 

This left one more issue to ad¬ 
dress. HLDISK uses a database of 500 
records, for which it generates an 
index and various reports. Because I 
wanted to keep a reasonable pool of 
expanded memory available for appli¬ 
cations that require it, I was inclined to 
use only about half a megabyte of ex¬ 
tended memory rather than the full 
megabyte of (releasable) expanded 
memory diat I had previously em¬ 
ployed. What would happen with a 
larger database that might cause thrash¬ 
ing in the smaller cache? 

It is no surprise that a larger data¬ 
base offset the higher speed of ex¬ 
tended memory cache. When I told 
HLDISK to use 5,000 records, ten times 
the default, the expanded-memory 
cache became 2-percent faster than an 
extended-memory cache of half die 
size. The statistics maintained by 
Vcache were consistent with this result: 
die system was going to disk for 21 
percent of its read operations with the 
smaller cache, compared with only 5 
percent widi the larger one. 

THE CAN OF WORMS IS OPEN 

What this whole cache exercise shows 
is that most machines, even DOS-based, 
can achieve their full potential only 
with a substantial amount of explora- 
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tory optimization. This is why 1 laugh 
when people say that an engineering 
workstation like a Sun or an RT PC is 
too much for the average user to deal 
with, or when they say that Unix re¬ 
quires too much tuning to be a serious 
competitor for DOS. 

Yes, setting up Unix can be a pain, 
but out-of-the-box systems like SunView 
(for the Sun 386i) and IBM’s AIX (for 
the RT and soon for the PS/2) are im¬ 
proving that aspect considerably. 

No reliable rules of thumb can tell 
you how to optimize your system’s per¬ 
formance; making the system fly re¬ 
quires a balancing act in the context of 
the user’s actual tasks. For the disk sub¬ 
system alone, you must choose from 
three different types of memory— 
conventional, expanded, and ex¬ 
tended—combined with a choice be¬ 
tween internal (DOS buffers) and ex¬ 
ternal (cache utility) management. This 
confusing set of options sounds at least 
as bad as the once-forbidding Unix 
question, “How much swap space?” 

From colors to caches, these and 
other choices are being left to the 
user—unless, of course, you wish to 
contemplate the option of returning to 
multiuser systems. These are subject to 
centralized administration by profes¬ 


sionals, who at least in theory are will¬ 
ing and able to make it their job to 
match capabilities against needs; on the 
other hand, multiuser systems have got¬ 
ten to be quite expensive. 

The cost of adding multiuser capa¬ 
bility to a 386 machine—by the time 
you add serial ports, terminals, and the 
multiuser operating system itself— 
rivals the cost of providing those users 
with stand-alone XT- or even AT-class 
computers. Multiuser systems are put 
into service for reasons of security, data 
sharing, access to mainframe-class stor¬ 
age and peripherals, or perhaps, for 
access to mainframe applications that 
no one is willing to recode. 

When single-user machines are the 
dominant platform, every user becomes 
a systems integrator and to some extent 
a developer. The flip side of this is that 
desktop systems have become more 
complex than the mind of any one per¬ 
son can comprehend, so the developer 
is necessarily a user of the technologies 
more than one or two levels down. 

This issue of multiple levels arose 
in a recent debate that took place on 
the Advanced Research Projects Agenq' 
network (ARPAnet). The discussion con¬ 
cerned the need, or lack thereof, for 
proficienq' in assembly language. “1 


believe it is important to learn assem¬ 
bly language for some computer,” 
wrote one participant, “because that is 
how you learn how computers really 
work.” Replied another, “Do you think 
it is important to understand how tran¬ 
sistors work as well?” 

A third contributor to the debate 
wrote, “I have to agree with [the first 
contributor] to some extent. It is often 
useful to understand how the next low¬ 
est level works.” He continued, 

When I was designing logic, knowing 
how the individual transistors worked 
sometimes got me out of trouble. 

When I was writing assembly, it was 
useful to know about machine code, 
and how the processor actually exe¬ 
cuted the instruction. When I write 
“High Level” C, knowing how the 
underlying assembly works helps me 
deduce the problem at times. I can 
sometimes examine the assembly out¬ 
put and debug faster than looking at 
the C source. And now, when I pro¬ 
gram in C+ + , I occasionally benefit 
from looking at the C output. I think 
that they call this “having a foundation 
in the basics.” 

But how do you decide what is 
“basic”? I cringe inside whenever I 
hear myself telling a user, “You 
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for IBM PC/XT/AT/386 
and PS/2 



Read or write 9-track tapes from mainframes and minis to 
your personal computer - including the PS/2 Micro Channel. 
Our TapeLinx 9-track tape subsystems offer these important 
features: 


• 800, 1600, 3200, 6250 BPI 

• IBM & ANSI labeled tapes 

• Quality customer service 

• High speed controller 

For quick delivery we stock all major manufacturers’ tape 
drives including Cipher, Kennedy, M4 Data, Qualstar. Prices 
start at $3,755. Call Today! 


• Network backup 

• EBCDIC/ASCII 

• DOS, XENIX, Microport 

• DOS device driver 


nm 

inn 


Overland Data, Inc. 

5620 Kearny Mesa Rd. • San Diego, CA 92111 
Tel: (619) 571-5555 • FAX: (619) 571-0982 


TapeLinx is a registered trademark of Overland Data, Inc. 

IBM PC, XT, AT, PS/2 (Personal System/2) and Micro Channel are registered trademarks of IBM Corp. 
XENIX and MS-DOS are registered trademarks of Microsoft Corp. 


VTEK™ 4.2 


DEC® VT100/VT102/VT52 and 
Tektronix® 4010, 4014, & 4105 
Terminal Emulator 


Text Mode Features: 

• 20 user-defined keys can delay, 
wait for a character, call other 
keys, and are encrypted. 

• large text scroll back buffer 

• hardware or scrolling 132 
column text mode 

• Kermit and XMODEM error-free 
file transfers 

• ‘hot key” to DOS 


New for VTEK 4.2: 

19,200 and 38,400 baud 
PostScript® support 
Switch among 4 printers 


Graphics Features: 

• Graphics are stored in 4096 X 
4096 Tektronix 4105 format, and 
can be converted to .PIC, 

.GEM, or HPGL formats. 

• scrolling VT100 window on the 
graphics screen 

• zoom, pan, and window plots 

• up to 800x600 screen resolution 
on EGAs via hardware scrolling 

• Most high-resolution graphics 
cards, printers, plotters and 
laser printers are supported 

• Replay plots on or off line 

• Substitute PostScript® fonts for 
GrafText and change line widths 


VTEK is designed by scientists to meet the needs of the scientific 
and engineering community for reliable and economical emulation. 


Still $150. Site and source code licenses are available 

Scientific Endeavors Corporation 


508 N. Kentucky St.; Kingston, TN 37763 (615) 376-4146 


138 


CIRCLE NO. 185 ON READER SERVICE CARD 


CIRCLE NO. 107 ON READER SERVICE CARD 



























Why this publication 
and more than 1,200 
others let us go over 
their books 

once a year. 


Some publications, we’re sorry to say, keep their readers 
undercover. They steadfastly refuse to let BPA (Business Pub¬ 
lications Audit of Circulation, Inc.) or any other independent, 
not-for-profit organization audit their circulation records. 

Qn the other hand, over 1,200 publications (like this one) be¬ 
long to BPA. Once a year, BPA auditors examine and verify the 
accuracy of our circulation records. 

The audit makes sure you are who we say you are. The infor¬ 
mation helps advertisers to determine if they are saying the right 
thing to the right people in the right place. 

It also helps somebody else important: you. Because the more 
a publication and its advertisers know about you, the better they 
can provide you with articles and advertisements that meet your 
information needs. 

BPA. For readers it stands for meaningful information. For ad¬ 
vertisers it stands for meaningful readers. Business Publications 
Audit of Circulation, Inc. 360 Park Ave. So., New York, NY 10010. 


MEDIA 

INTELLIGENCE 





OUTFITTING THE END USER 


shouldn’t have to know that.” Yes, but 
the problem is that because they don’t 
know that, they have to wait for me to 
solve a problem that they would rather 
solve for themselves. Unless you can 
anticipate their every need, you need 
to do everything possible to let users 
safely exercise that option. 

SUGGESTIONS FROM STANLEY 

In 1976, Canada sponsored a meeting 
in Quebec at the Stanley House, pool¬ 
ing the talents of computer experts and 
philosophers to address the role of 
ethics in computer-based systems. 

Some of their recommendations offer 
precisely the perspective we need as 
we address the new hybrid population 
of user/developers. 

“A system should assist participants 
and users and not manipulate them,” 
reads one Stanley recommendation. 
Absolutely. Anytime the system asks me 
what I want to do, it should offer 
choices; systems designers should take 
pains to make the consequences of 
those choices as clear as possible. 

This does not mean you should 
clutter the screen with trivial informa¬ 
tion, but it does mean you should pro¬ 
vide the user ample opportunity to 
explore the available options. The help 


utility in polytron’s PolyShell is an ex¬ 
cellent example. PolyShell provides an 
alternative to the COMMAND.COM 
shell, with commands and utilities simi¬ 
lar to those in the Unix environment, 
as well as the ability to use DOS fea¬ 
tures. Unlike DOS, PolyShell under¬ 
stands that no one can be expected to 
memorize the entire command vocabu¬ 
lary. At any point, the user faced with a 
command prompt can press the Shift 
and down arrow keys to access a menu 
of top-level categories: Files, Direc¬ 
tories, Disks, Shell, and Other. 

Selecting one of these and again 
pressing the Shift and down arrow keys 
displays the corresponding subchoices. 
If you select Files, the next level down 
offers Modify, Examine, Compare, Print, 
and so on. This progression continues, 
if desired, all the way down to the op¬ 
tions on the individual commands. 

This help does not come free. The 
help files for PolyShell occupy almost a 
quarter-megabyte of disk space. They 
sure do beat carrying around the man¬ 
ual, though, when, for example, you 
want to use the du command to find 
out the names, sizes, and total space 
occupied by files in the help directory 
(du —a \usr\help does the trick). Even 
more elaborate are the help facilities of 


die Sun 386i. They take advantage of 
the multiwindowed, graphically ori¬ 
ented SunView environment and use 
many of the linkage capabilities loosely 
referred to as hypertext. 

Two more of the Stanley House 
recommendations are appropriate here. 
The first reads, “A system should rec¬ 
ognize that special conditions might 
occur that could require special ac¬ 
tions.” This is particularly true, notes 
the second recommendation, in the 
correction of foreseeable errors. These 
principles, scrupulously observed, 
could do much to reduce the infuria- 
tion factor in dealing with today’s one- 
track-mind environments. 

Like a sign on an exit ramp that 
reads, “This Way to Return to Freeway,” 
computer environments must take the 
trouble to imagine typical errors and 
allow for their graceful correction. In a 
world where we are all independent 
developers, and at the same time users, 
this kind of courtesy should be one of 
our most important goals. m 


Peter C. Coffee is managing partner of 
SolveWare, a developer and business com¬ 
puting consultant, and is active in AI and 
distributed computing applications for aero 
space and educational clients. 
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Cocaine 
lies. 


After nearly a decade of 
being America’s glamour drug, 
researchers are starting to un¬ 
cover the truth about cocaine. 

It’s emerging as a very 
dangerous substance. 

No one thinks the things 
described here will ever happen 
to them. But you can never be 
certain. Whenever and however 
you use cocaine, you’re playing 
Russian roulette. 

You can’t get 
addicted to cocaine. 

Cocaine was once thought 
to be non-addictive, because 
users don’t have the severe 
physical withdrawal symptoms 
of heroin—delirium, muscle- 
cramps, and convulsions. 

However, cocaine is intensely 
addicting psychologically. 

In animal studies, monkeys 
with unlimited access to 
cocaine self-administer until 
they die. One monkey pressed 
a bar 12,800 times to obtain a 
single dose of cocaine. Rhesus 
monkeys won’t smoke tobacco or 
marijuana, but 100% will smoke 
cocaine, preferring it to sex and 
to food—even when starving. 

Like monkey like man. 

If you take cocaine, you run 
a 10% chance of addiction. The 


risk is higher the younger you 
are, and may be as high as 50% 
for those who smoke cocaine. 
(Some crack users say they felt 
addicted from the first time 
they smoked.) 

When you’re addicted, all 
you think about is getting and 
using cocaine. Family friends, 
job, home, possessions, and 
health become unimportant. 

Because cocaine is expen¬ 
sive, you end up doing what all 
addicts do. You steal, cheat, lie, 
deal, sell anything and every¬ 
thing, including yourself. All the 
while you risk imprisonment. 
Because, never forget, cocaine 
is illegal. 

There’s no way to tell who’ll 
become addicted. But one 
thing is certain. 

No one who is an addict, set 
out to become one. 

C’mon, just once 
can’t hurt you. 

Cocaine hits your heart be¬ 
fore it hits your head. Your pulse 
rate rockets and your blood 
pressure soars. Even if you’re 
only 15, you become a prime 
candidate for a heart attack, a 
stroke, or an epileptic-type fit. 

In the brain, cocaine mainly 
affects a primitive part where the 
emotions are seated. Unfortu¬ 
nately this part of the brain also 
controls your heart and lungs. 

A big hit or a cumulative 
overdose may interrupt the 
electrical signal to your heart 
and lungs. They simply stop. 


That’s how basketball player 
Len Bias died. 

If you’re unlucky the first 
time you do coke, your body 
will lack a chemical that breaks 
down the drug. In which case, 
you’ll be a first time O.D. Two 
lines will kill you. 

Sex with coke is amazing. 

Cocaine’s powers as a sexual 
stimulant have never been 
proved or disproved. However, 
the evidence seems to suggest 
that the drug’s reputation alone 
serves to heighten sexual feel¬ 
ings. (The same thing happens 
in Africa, where natives swear by 
powdered rhinoceros hom as 
an aphrodisiac.) 

What is certain is that con¬ 
tinued use of cocaine leads 
to impotence and finally 
complete loss of interest in sex. 

It’ll make you feel great 

Cocaine makes you feel like 
a new man, the joke goes. The 
only trouble is, the first thing 
the new man wants is more 
cocaine. 

It’s true. After the high 
wears off, you may feel a little 
anxious, irritable, or depressed. 
You’ve got the coke blues. But 
fortunately they’re easy to fix, 
with a few more lines or 
another hit on the pipe. 

Of course, sooner or later 
you have to stop. Then—for 
days at a time—you may feel 
lethargic, depressed, even 
suicidal. 

Says Dr. Arnold Washton, 
one of the country’s leading 
cocaine experts: “It’s impossible 
for the nonuser to imagine the 
deep, vicious depression that a 
cocaine addict suffers from!’ 


© 1987, DDB Needham Worldwide Inc. 


Partnership for a Drug-Free America 
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HARDWARE/ACCESSORY CARDS 


PEACOCK™ EVGA-16 BIT TRANSFORMER FOR PC & XT 



Allstar’s new Peacock™ 

VGA PLUS gives you 
SIXTEEN BIT all mode 
performance. Offers IBM 
register-to-register 
compatibility with BOTH Made in USA 

TTL and Analog connectors. PS-2 Feature Connector with 
512 K High Speed RAM and Five crystal controlled 
frequencies. Device drivers are provided for GEM, Autocad V- 
9, Lotus 1 2 3, Ventura, Windows 386 and others. 

PEACOCK™ VGA Plus Does It All — 

• VGA +; VGA; EGA; CGA; MDA; MCGA; & Hercules 

• 16 BIT Performance (Also XT Compatible) 

• 300 x 200/256; 640 x 480/256; 800 x 600/16; 

800 x 600/256; 1024 x 768/16 Colors 

• Both Analog and TTL Monitors Supported 

• 512k High Speed RAM 

• 80 COL x 66 ROWS Plus 132 COL x 44 ROWS 

• Interlaced and non-interlaced Supported 

List: $645 

Allstar Microsystems Corp. 

13885 Alton Parkway, Irvine, CA 92718 • (714) 951-1884 


Put the “Real Thing” in your 
older IBM PC or XT! 

The Transformer” 4 286-12 
MHZ is a direct form, fit, and 
function, replacement board. 

Offered in two versions: 5 slots 
for PC’s, 8 slots for XT’s, plug 
compatible with all original PC/ 

XT cards, operating devices, converts your old IBM PC or 



Made in USA 


XT into a true 12 MHZ 16 BIT 
AT BUS system. 

Suggested Retail $545 


power supply, controllers, 
drives, including keyboards. 

• Memory partitions: 512K« 

640K • 1 MB on board 

• DOS, OS/2, UNIX, Novell, and Token Ring Compatible 
. Norton SI: 1 WAIT-13.3; 0 WAIT-15.7 A 

• AWARD Bios with ROM setup / \ 

. VSLI chip set 10 or 12 MHZ Ver. 

. 6/12 MHZ, HW/SW selectable 

• 30 Day Money-Back Guarantee, 

1 yr. Warranty 

. (VARS, VAD & OEM discounts) 

•FAX (714) 951-2897 


ALLBTAK 


CIRCLE 265 ON READER 

(800) 525-2860 service card 


IEEE 488 
Solutions 


• Hardware and software for PC. AT. 386. PS/2. 
Macintosh. HP. SUN & DEC 

• IEEE device drivers for DOS and UNIX* 

• IEEE control for Lotus 1-2-3 & Symphony 

• PC menu-driven analysis software 

• IEEE extenders, expanders & buffers 

• IEEE converters to RS-232. RS-422. SCSI, 
modem. Centronics, analog I/O & digital I/O 


Call or send for your 
FREE Technical Guide 

Demo disks and application notes available 

iPtech 


(216) 439-4091 

Telex 6502820864 • Fax (216) 439-4093 
IOtech. Inc. • 25971 Cannon Road 
Cleveland. Ohio 44146 
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DYNA 386 30mhz cache mother 

BOARD WITH 64K INTELLIGENT 
HIGH SPEED CACHE. THE FASTEST 
386 BOARD ON THE MARKET. 


BENEFITS 

SI RATING (ver 4.0) 36.3 
(SPEED TEST) 4yMHL 

HIDE COLUMBIA: 23 SECONDS 

DOS AND MS OS/2 COMPATIBLE 

GREAT FOR ENGINEERING WORK 
STATIONS 

UPGRADE YOUR AT™ 

DEAL WITH A COMPANY 

THAT HAS 7 YEARS IN PC BOARDS 


WIDE RANGE OF BOARDS, SYSTEMS 
AND PERIPHERALS 

KNOWLEDG ABLE STAFF 

EXCELLENT SERVICE 


FEATURES: 

INTEL 80386-25 CPU 

64K CUSTOM MEMORY 
CACHE CONTROLLER 

10MHZ BUS SPEED 

UP TO 24MB OF 32 BIT 
MEMORY 

FIVE 16 BIT SLOTS THREE 
8 BIT SLOTS 

WEITEK 3167 SUPPORT 
80387 SUPPORT 




FOR MORE INFORMATION ON DYNA'S FULL 
LINE OF MOTHER BOARDS, SYSTEMS, FAX 
MACHINES, PostScript® SOFTWARE OR 
PERIPHERALS CALL 408-943-0100 
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^ LDP-VGA BOARD %. 

LDP-CACHE SCSI 

DISK CONTROLLER 

• 16 Bit Data Path 

• Fully VGA ,M compatible 
down to register level 

• High Resolution 1024 X 768 
display 

• Either 256K or 1 Mbyte of 
display memory 

$475.00 256K 

• Up to 1 Mbyte of Cache 
Memory for Drive Data 

• Controls up to 7 SCSI 
Devices 

• Caches both read and 
write operations 

• Improves Disk System 
performance 300% to 

1000% 

$649.00 256K Version 

LOMAS DATA PRODUCTS, INC. 

182 Cedar Hill St.. Marlboro. MA 01752 

508-460-0333 
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DISTRIBUTORS & 
DEALERS WANTED 

• For high performance 
SCSI host adapter 

• For Superfast ESDI to 
AT Bus 16 Bit controller 
with 15MB/s transfer rate 

Contact ITD Corp. 

Phone: 415-856-6686 
FAX: 415-856-0819 
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METRO COMPUTER 
CORPORATION 


EVEREX 388/25, 4 MB. 44 MHD w/VGA.. .$7695 
UBM 386/20,1 MB. 44 MHD w/EGA MON $3295 

COMPAQ Lap-Top w/20 MBHD.$4495 

ALR 286/12.5 1 MB. 44 MHD w/mono... .$2495 

IBM/COMPAQ/AST/ALR.Call for pricing 

KURTAIS/0NE, 12x12 w/single pen.$475 

CALC0MP 23120, 12x12 w/4 button.$395 

SUMMASKETCH, 12x18.$725 

OTHER DIGITIZERS MODELS.Call for pricing 

IOLP3700, A-E SIZE, 1 PEN.$3450 

CALC0MP, 1043GT, 8 PEN.$6735 

HP 7595A, A-E, 8 PEN .$8750 

DXY 990, A-B, 8 PEN.$1499 

PHOTON 800 ... .$705 PHOTON 1000+ $995 

NUMBER NINE PEPPER PRO - 1280.$2395 

PAGEMAKER 3.0 . $555 LOTUS 123.$335 

Call for what is not listed 
1345 S. Anaheim Blvd.. Anaheim, CA 92805 
TEL 714-778-6495 FAX: 714-778-6877 
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Tech Marketplace . . . 

The comprehensive guide to products and services 
for the MS DOS market. 
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ACCESSORY CARDS 


COMMUNICATIONS 



PARALLEL PORT 
for PS/2 



MODELS 50, 60, 80 

* LPT1, LPT2, LPT3 
» Optional Serial Port 
► OEM Pricing Available 

1-800-553-1170 


478 E Exchange St Akron. OH 44304 
TEL (216)434-3154 FAX (216)434 1409 
TLX 5101012726 
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COMMUNICATIONS 



421 E. Palatine Rd. 
Palatine, IL 60067 


312-359-2626 


raiini;-AavalS«i® c ' 

Lanlink ™ 5.0 starter kit 
Lanlink ™ 5.0 satellite 
Lanlink™ 5X Server 
Lanlink™ 5X satellite 
AT Gizmo™ 
PC-Emulink™ 
PC-MOS™ single user 
PC-MOS™ five user 
PC-MOS™ 25 user 


$399 

$349 

$79 

195 

$85 

$259 

$135 

$135 

$425 

$650 


PjgiboarcUerial b oa rds; 

4S 4 port 16 bit I/O $335 

8S 8 port 16 bit I/O $525 

41 4 port Intell I/O w/256k $678 
81 8 port Intell I/O w/256k $836 
Call for PS-2 I/O boards 
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Companion allows you to 
add an extra keyboard and 
monitor up to 250’ from your 
PC system unit 
a* Now available for ^ 
^ VGA and PS/2. * 

DEALER PROGRAM AVAILABLE 
PRICES START AT $219 00 

CYBEX CORPORATION 

2800 H. Bob Wallace Ave 
Hunt*vibe. AL 35805 
(205) 534-0011 
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Turn your IBM PC into 
a 3270 Coax Protocol 
Analyzer and Controller. 


1 Passive Monitor 

1 Transmits Recorded 
Or Created Files 




1 Certification Library 

■ 3299 MPX, DFT, SNA, 
Response Time Analyzer 


Azure 

CoaxScope 

Priced From 

$2,995.00 

14 Day FREE Trial 
Evaluation 

(508) 520-3800 


Azlre 


TECHNOLOGIES 

38 Pond Street, Franklin, Massachusetts 02038 
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FREE 

LOCAL AREA NETWORK 

information and literature. 

WARNING: Don’t buy Novell or 
other network until c^ll 3-minute 
that explains options 


recording that expl 
and how to Sa 

thousands of dolla__, 

tape, leave address on machine 
and receive comprehensive 
literature package with ~ - 


Save literally 
liars. At end ot 


% e _ 

iterature package with Qur 
recomprienctetions and advice 
about installing networks. 

(415) 837-2385 


FAXBOARD $455 

• 9600 BPS 

MODEM 
INCLUDED 

• NO 
SEPEFIATE 

LINE NEEDED 

• PAPERLESS: 

SECURITY 

BEYOND FAX $1177 

SEND VOICE,DATA & COLOR GRAPHIC 

SMART 8,16 PORT RS232 CARD 
FOR NETWORKING $700,$888. 

& PS/2 MODEL 80 VERSION. 
THESE ARE FEW OF OUR PRODUCTS 
ASK FOR LATEST CATALOGUE 
MAXTRON (818)350-5707 
1825A Durfee Ave., S. El Monte. CA91733 
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Bi-Directional File X-Fer 

Multi-Corn telecommunications offers: 

'Simultaneous Downloading/Uploading 

'Send/Receive Messages During File X-fers 

*100% Line Use During Multi-File Transfers 

'Uses Full Duplex ADLC Protocol 

'More Efficient Than Xmodem, Kermit etc. 

'Saves Time and cuts Connect Costs 

Call for Free Information 

Program Package 31/2 & 514 $49.95 4- $4s/h 

Multiplex Systems 

P.0. Box 16174 

Pittsburgh, PA 15242 

1-800-222-1064 
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ARCNET PERFORMANCE PRODUCTS 

ARC16AT—$299 ARC16PS/2—$299 

16-bit, zero wait state interface cards for 
286 and 386 machines. 16K memory utilization. 

TOKEN REDIRECTOR OPTION—$299 
Up to 16 nodes receive invitation to transmit 
twice as often as other nodes on the network. 

Also, 10Mbit Twisted Pair Ethernet Products. 

Cardamore Engineering 
Waterloo, Ontario, Canada (519) 886-4466 


INTERFACE CARDS 
for PC/ATT and PS/2 

PL r 

COMMUNICATION 
DATA ACQUISITION 
& CONTROL 

FOR A FREE CATALOG CALL 

1-800-553-1170 


I QUA TECH 

I INCORPORATED 


478 E. Exchange St., Akron, OH 44304 
TEL: (216) 434-3154 FAX: (216) 434-1409 
TLX:5101012726 


FREE 6' RS232 PC CABLE! 

Recieve a high quality RS232 cable for your 
IBM PC. There is no charge or obligation. 
FREE! FREE! FREE! Just send your name, com¬ 
pany name, address, and phone number to: 
.... Softronics, Inc 
.... 7899 Lexington Dr, Ste 210 
.... Colorado Springs, CO 80920 
.... Attn: Cables 

Limit: 1 per company, while supplies last. 


PERIPHERALS 


9-Track Tape 
Subsystem 



MINISTREAMER™ 

Now you can exchange data files 
between your IBM PC/XT/AT 
and any mainframe or mini¬ 
computer using IBM compatible 
1600 or 6250 BPl 9-Track tape. 
Unit can also be used for disk 
backup. Transfer rate is up to 4 
megabytes per minute on PCs 
ana compatibles. Subsystems 
include 7" or IOV 2 " streaming 
tape drive, tape coupler card, 
cables and software. 

flUHLSTHR] 

9621 Irondale Avenue 
Chatsworth, CA 91311 
Telephone: (818) 882-5822 
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PERIPHERALS 


SPEECH PRODUCTS 


For PCs and compatibles 


SYNTHESIZER—only $79.95 


The next versatile and best sounding speech pro¬ 
duct available for under $4000! The amazing 
Speech Thing provides text-to-speech as well as 
PCM and ADPCM speech and music reproduc¬ 
tion. Comes with “Thing" D/A converter that 
attaches to the parallel printer port outside the 
computer—ideal for laptops. Will not interfere 
with normal printer operation. Also comes with 
audio amplifier/speaker and power adapter. 
Software includes two advanced text-to-speech 



programs, digitized speech and music files, full screen waveform editor, sampling music key¬ 
board, special effects mixing board, and drivers so you can add speech and sound effects to pro¬ 
grams written in BASIC, C. PASCAL, and others. Includes 54 page manual. SPEECH 
THING—$79.95. 


DIGITIZER-only $89.95 


The Voice Master PC Digitizer is a full 8-bit PCM 
sampler board. Fits in any available slot. Up to 
15,000 samples per second. Input pre-amp has 
automatic gain control and 4.5 Khz low pass filter. 
Includes a quality headset microphone. Software in¬ 
cluded for recording and editing sound files for 
playback through Speech Thing. Also includes a 
real-time spectrum display and oscilloscope display 
as well as assembly language source listings for 
writing your own drivers. BONUS: Voice recognition 
program included which is callable via an interrupt 



vector. Demonstration program written in GWBASIC. VOICE MASTER PC DIGITIZER— $89.95. 


VOICE RECOGNITION— 
only $49.95 

A price/performance break-through! Equal in performance to 


other systems costing hundreds more $$$. The amazing Voice 
Master Key program adds voice recognition to just about any pro¬ 
gram or application. You can voice command up to 256 keyboard 
macros. Fully TSR and occupies less than 64K. Instant response 
time and high recognition accuracy. Easy and fun to use—no compilers or editors required. Works 
with CAD. desktop publishing, word processor, spread sheet, even other TSR programs. A 



genuine productivity enhancer. Voice Master Key can also be called from within a program for ad¬ 
ding voice recognition to custom applications. Voice Master Key requires the Voice Master PC Digi¬ 
tizer for operation. (Please note: Voice Master Key will not replace the keyboard or mouse except 
under certain circumstances. Not to be confused with the still unavailable “voice typewriter.") 

VOICE MASTER KEY-549.95. 


BONUS OFFER! Buy Voice Master Key with PC Digitizer for only S129.95-you save $10! 

BETTER BONUS OFFER! Buy all three: Speech Thing, PC Digitizer, and Voice Master Key for only 
$189.95—you save $20! 


ALL OF THESE PRODUCTS ARE OF PROFESSIONAL QUALITY. 
ORDER HOTLINE: (503) 342-1271 
Monday-Friday, 8 AM to 5 PM Pacific Time 


Add $5 for shipping and handling on all orders. Add an additional $3 for 2nd day delivery. All goods 
shipped UPS. Master Card and VISA, money order, cashiers check or personal checks accepted 
(allow a 3 week shipping delay when paying by personal check). Foreign inquiries contact Covox 
for C&F price quotes. Specify computer type when ordering. 30 DAY MONEY BACK GUARANTEE IF 
NOT COMPLETELY SATISFIED. ONE YEAR WARRANTY ON HARDWARE. 


Call or write for FREE product catalog. 


COVOX INC. 

675-D Conger Street, Eugene, OR 97402 

Telex 706017 (AV ALARM UD) 

TEL: 503-342-1271 FAX: 503-342-1283 
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Daughter boards for: 

• STEPPER 4 axes 
with software $120. 

• DC SERVO CNC, con¬ 
touring, expandable. 

• FAST A/D 650KHZ, 
Scope/FFT $220. 

• 12 Bit A/D • Relays. 

• RS-232 control option. 

For orders, FREE literature & technical consultation 
call (415) 755-1978. 


FREE SOFTWARE 
$250 Value. Join Club. 

Call BBS (415) 755-1524 

use modem 24 hours 

(omputer ^ontinuum 

75 Southgate Ave.. 

Daly City. CA 94015 (415)755-1978 
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“NOBOW” 


We asked our customers 
to tell us who had 
LOWER PRICES 


than we do. 

They told us! 


We lead the industry both in 
price and quality in V 2 ” 9-track 
tape drive subsystems to transfer 
information between mainframes 
and PC/XT/AT, PS2. 


EBCDIC-ASCII Conversion 
Tape backup/volume data stg. 
Speeds up to 7 Meg/min. 
Select & reject specific fields 
800/1600/6250 BPI 
Drives from Anritsu, Cipher, 
Qualstar and M4 Data 


Dealer & Volume Discounts 


i 


FLAGSTAFF 

ENGINEERING 


1120 Kaibab Lane • Flagstaff, AZ 86001 
(602) 779-3341 • Telex 705609 
FAX (602) 779-5998 
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FastTRAP 7 


The pointing device of the future is here! 



• Two and three axis pointing capability 

• High resolution trackball for X and Y axis input 

• High resolution fingerwheel for Z axis input 

• Use with IBM* PC's, XT's, ATs and compatibles 

• Three input buttons 

• Full hardware emulation of Microsoft* Mouse 

• Standard RS-232 serial interface 

• Includes graphics drivers and menu generator 

• Easy installation 

• 1 year warranty 

• Made in the U.SA 

ONLY LTS/C Corp. 

SI49 00 319 Sou,h Limestone Street 

„ ‘ Lexington, Kentucky 40508 

MasterCard (606)233-4156 

(800) 872-7279 


9-TRACK MAG. 
TAPE SUBSYSTEM 
FOR THE 
IBM PC/XT/AT 
AND... 



For information interchange, 
backup and archival storage, 
AK Systems offers a 9-track, 
IBM format-compatible Vz" 
magnetic tape subsystem for 
the IBM PC, featuring: 


i IBM format 1600/3200and 800 cpi. 


■ Software for PC-DOS, MS-DOS, 
XENIX. 


i Also for AT&T, DEC, VAX, VME, 
S-100, RS-232, IEEE 488. 


AKSystems 


20741 Marilla St. 
Chatsworth, CA 91311 
(818) 709-8100 
TWX: 910-493-2071 


Write, phone or TWX for information. 
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3-D TRACKBALL FOR IBM 
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Tech Marketplace... 

Second Color Option 
Available 
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PERIPHERALS 


COMMUNICATIONS ■ LANGUAGES 


NETWORKING 


CREATE A DISKLESS PC! 

'PC-ROMDRIVE allows users to create a “Diskless 
PC" capable of booting a ROM-resident copy of 
MS-DOS and/or user application programs. PC- 
ROMDRIVE consists of a PC-compatible ROM/ 
PROM expansion board and the PC-ROMDRIVE 
software. PC-ROMDRIVE is priced at $195 for 
single units. Quantity discounts and OEM ar¬ 
rangements available. MC/VISA 
ALDIA SYSTEMS, Inc. 

P.0. Box 37634 
Phoenix, Az. 85069 
(602) 866-1786 


SPEECH SYNTHESIS 

SynPhonix: TRUE Unlimited Speech Synthesizer 
for IBM-PC/XT/AT/jr & compatibles. This low 
power short card includes an SSi263 speech chip, 
amplifier and speaker. Software includes Text-to- 
Speech, Phonetic Editor, Talking Clock & demos. 
Can be programmed with BASIC and other lan¬ 
guages. Prices start below $200. 


SvnPhonix 


Electronic Speech Articulator 


Artie Technologies 
55 Park St., Suite 2 
Troy, Ml 48083 
(313) 588-7370 


SOFTWARE/ 

COMMUNICATIONS 


Communications 

Analyzer 



- Monitors and stores to disk RS232 
async data in real time 

- Dual line DCE over DTE format 

- Perform action on any data pattern 

- Interactive mode 

- Fully configurable, includes cables 

- For IBM/PCAT/AT or compatibles 


r Palladian $395.00 

I Technologies demo $10 
1 Incorporated 


1-800-537-5046 (301)576-0575 
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Tech Marketplace, 

the home of the 
power buyer. 



Serialtest 


Serial data analysis on your PC. 

Source and monitor modes; data- 
scope and breakout box; ASCII 
and EBCDIC; trigger processing, 
live data display, adjustable buf¬ 
fer size. Custom cabling included. 


800 562-8378 


Advanced Computer Consulting, Inc. 
700 Harris Street, Suite 101 
Charlottesville, Virginia 22901 
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ENGINEERING 


DATA ENGINEERING GLOSSARY 

Researchers, Educators, Engineers, Program¬ 
mers, Managers, etc. Whether you are into 
Computers, Robotics, CIM, CAD/CAM: Now 
there is a glossary that can help. DATA ENGI¬ 
NEERING GLOSSARY over 5,000 entries and 
definitions. 3 disk package for just $29.95 plus 
$4 S/H. 51/4 or 314 disks. Visa/MC accepted. 
AAA DATA Engineering 
P.0. Box 202 

Sugar Grove, IL 60554-0202 
(312) 897-6600 or FAX (312) 897-0024 


GRAPHICS 


35mm SLIDE FROM YOUR PC 

COMPUTER SLIDE EXPRESS converts graphic 
files produced on the IBM PC into brilliant 35mm 
color slides with color resolution 400% better 
than your monitor. Leave your printouts behind. 
Use high resolution color slides up to 4000 line. 
COMPUTER SLIDE EXPRESS $9/slide. 
VISUAL HORIZONS 
180 Metro Park 
Rochester, NY 14623 
(716) 424-5300 


FORTRAN Graphics Libraries 

Now! 3 scientific graphics packages to support 
MS FORTRAN/Pascal, R-M or Lahey FOR¬ 
TRAN. GRAFMATIC (screen), PL0TMATIC 
(HPGL, H-l plotter) & PRINTMATIC (Laser & 
dot-matrix printer). All fully documented. Com¬ 
plete graphics primitives, 2-D plots, 3-D plots 
and solid models. $135 each, 2 for $240, all 3 
only $340. Call or write for info. 
Microcompatibles, Inc. 

301 Prelude Drive Dept. J 
Silver Spring, MD 20901 
(301) 593-0683 


THE SPINDRIFT LIBRARY 


At last!! Now there’s a way for the FORTRAN pro¬ 
grammer to do the things they have always wanted 
to do: Execute other programs via CALL EXEC; direct 
control of the cursor with edit keys; WINDOWS on the 
screen for POP UP HELPs; (*) and (?) wildcard file 
searches; save/restore screen images; COLOR screens. 


These are just a few of the features of the SPIN¬ 
DRIFT Library. Over 150 subroutines and functions 
in all, the SPINDRIFT Library includes DOS Interface 
(COPY, ERASE, MKDIR, F1NDFILE, SYSTEM, etc), 
Variable Length Strings, Security Routines, Date/Time 
Routines, 10 SORT Routines, and much more! 


Price $149 plus shipping/handling 

“ ' -O DISK: $— . 


Write for a DEMO DISK: $5.00 credited toward purchase. 

Specify your FORTRAN Compiler 

Spindrift Laboratories, Ltd. 

116 South Harvard Avenue 
Arlington Heights, Illinois 60005 

( 312 ) 255-6909 
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KEY 

elin 

CARD 

IINATOR 

KEVCARD ELIMINATOR 

4.61. 86. 2.0*. 2.1 & 2.11 
FREE A SLOT! $99 

D C B ELIMINATOR 

2.0a. 2.1. & 2.11 

TRUE SFT! $99 

ELS UTILITIES 
KYBD & PrtSc FIX 
WP 5.0 FIX ^59 

NETCRACK 

LOSE PASSWORD? 

ALL VERSIONS $99 

GETDISK 

GET BIOS DRIVES 
286 & 386 $59 

BIOS TOOLS 

PATCH DRIVE TABLES 

INCL GETDISK $99 

(713) 78 

NETWORK BUSINES 

1300 WOODHOILOW DR 
HOUSTON, TEXAS 770S7 

^NOVELL ABU 

11-9268 

NBS 

S SYSTEMS 

IVE, SUITE 5601 

IORIZED RESELLER 
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NETWORKING 


Box #1V 


5P*I 

^ BoxNet 


Low Cost 

LAN 


1-800-541-2691 
1-800-541-BOX1 
1-607-569-2376 
IBM PC/XT AT PS/2 Compatible 


$89^ d 

[ PC/> 

BoxNet 


BoxNet™ IS AN EASY TO USE LAN 
BoxNet™ JOINS UP TO SIX 
COMPUTERS VIA THEIR RS-232 
SERIAL PORT 
BoxNet™ RUNS IN THE 
BACKGROUND 

BoxNet™ is a hardware and software 
solution consisting of simple RS-232 and 
TELEPHONE cord connectors and a 
standard cable the LAN is contained inside 
the RS-232 connector 


Box#l P.O. Box 1, Bath, NY 
14810-0001 (607)-569-2376 
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Multi Processing Server 

Software Toolbox enabling you to create any 
purpose Network Server. Create communica¬ 
tion server, filer server or any other server which 
will be able to simultaneously support up to 
100 stations in a single network. Object price: 
$445.00 (including interface source) Source 
price: $2025.00 (including all source) 

Shany Computer Ltd 
Rechter Bldg, 4 Smilansky Street 
Natanya, Israel 42432 

Tel: (972) (53) 333931 FAX: (972) (53) 342418 


NETWORK CONTROL LIBRARIES 

NETWORK INTERFACE allows file sharing 
and redirection through DOS functions. $99. 
NETBIOS ROUTINES allows access to low-level 
network functions. Name, session & datagram 
routines. Wait and no-wait options. $199. 
NETWORK MASTER provides access to 
Netware internal functions. $299. Complete 
network control from your compiled programs! 

.Starlight Software. 

.P.O. Box 1090 .. 

.Wheeling, IL 60090 

.(312) 394-0622.. 
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One-stop ROM Shop 


When your application calls (or ROM support, 
contact the professionals at ALDIA SYSTEMS. 
We’ve been supporting firmware developers for 
over two years with excellent software develop¬ 
ment tools and technical support. Don’t settle 
for imitations, call the company who brought you 
PC-LOCATE, the original PC locator. 


PC-LOCATE: Produce ROM-able code from 
your ".EXE" files. PC-LOCATE assigns physical 
addresses to the re-locatable image based on 
user inputs. PC-LOCATE support the entire Intel 
processor family including : 8086, 8088, 80186, 
80188 and 80286. 

PC-PROMPAK: A PROM/ROM expansion 
board for IBM and IBM-compatible computers. 
PC-PROMPAK provides up to 384Kbytes of 
non-volatile expansion memory and supports 
most 28-pin JEDEC devices including EPROMS, 
EEPROMS and Static RAMs. 

PC-ROMDRIVE: Create a "Diskless PC" that 
can include MS-DOS and your application pro¬ 
gram. "Autoexec.bat" files are supported for 
automatic program execution. 


= ALDIA SYSTEMS, Inc. = 
P.O.Box 37634 Phoenix. Az. 85069 
(602) 866-1786 
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SOURCE CODE 
NO ROYALTIES 


BOSS INTEGRATED ACCOUNTING 
VERSION 2.0 

Slash development costs with BOSS AC¬ 
COUNTING. Fully integrated modules in¬ 
cluding G/L, A/R, A/P, PAYROLL and INVEN¬ 
TORY. Complete PASSWORD SECURITY. 
MULTI USER / NETWORK compatible. BOSS 
is available for QuickBASIC 4.x or IBM 
BASCOM 2.0. Features clean well annotated 
code. Easily modified. No licensing fees. All 
resale profits are yours!!! 

ONLY $995.00 

Ask about our 

• ISAM interface to QuickBASIC 4.x 
• Vertical market applications 

LAKESHORE 
COMPUTING. INC. 

1105 North Front Street, Niles, Ml 49120 

1-800-345-4214 in Ml 616-684-5120 

^3 CALL TODAY Qfi 
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SOURCES 


Commenting Disassembler 

Creates detailed commented source code 
and listings from memory, .COM files or .EXE 
files directly suitable for assembly. Built in 
data analyzer and simulator resolves multi¬ 
ple data segments and provides detailed 
comments on interrupts and subfunctions, 
I/O ports and much more. Outstanding 
review in PC Magazine 4/26/88 page 46. 


BIOS SOURCE 


PS/2 ■ AT ■ XT ■ PC ■ Clones 

The BIOS Pre-Processor to SOURCER,. 
provides the first means to obtain accurate 
legal source listings for any bios! Identifies 
entry points with full explanations. Provides 
highly descriptive data labels such as “video 
_mode" and much more. Fully Automatic. 


SOURCER $ 99.95 

SOURCERw/BtOS Pre-Processor $139.95 


(Shipping $3, outside USA $15, CA Res. add tax) 
To order or receive information just call! 

1-800-662-8266 

V COMMUNICATIONS 

3031 Tisch Way. Suite 905, Dept. T 
San jose, CA 95128 • (408) 296-4224 

PS/2, AT, XT, PC are trademarks of IBM Corp. 
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TLIB U is FASTEST! 

0:41 

\-^! 9 , 0:09 

SRMS“3 2 PVCS“ TUB™3.0 TUB'*4.10 

Times are to updale a 45K library on a PC/XT. PVCS and TLIB 3.0 are 
from Sepl 87 PC Tech Journal. SRMS and TLIB 4 10 are later versions. 

TLIB™ is BEST! 

“Do not befooled by the fact that this is the 
least expensive of the five packages reviewed 
here - TLIB has features and power to spare" 
John Rex, Computer Language 
“TLIB is a great system" J. Vallino, PC Tech J 

• Full-Featured Version Control for Software 
Professionals. Check-in/out locking. Branching. 
Keywords. Wildcard and list-of-file support. Can 
merge parallel changes and undo intermediate 
revisions. Network and WORM support. Main¬ 
frame compatible deltas for Pansophic, ADR, 
IBM, Sperry. Integrated Landon Dyer PD MAKE. 

MS-DOS 2.x, 3.x, 4.x Just $99.95 + $5 s/h Visa/MC 
5 station LAN license $299.95 + $5 s/h, call for other sizes 

BURTON SYSTEMS SOFTWARE 

PO Box 4156, Cary, NC 27519 (919) 856-0475 
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PROTEUS: PR0T0TYPE/DEM0 SYSTEM 


NEW VERSION! $149.00 
Proteus 4.0 now supports data entry fields, branch on match and 
range, video effects, custom sound and much more. Export Proteus 
screens and forms to popular interface management systems. Still with the best text 
drawing package on the market and a friendly Borland-style interface. Find out why 
designers agree Proteus is the system that's "Better than Bricklin." 

Phone orders: (800) 634-9986 

No royalties 

30-day Money Back Guarantee 

MC/VISA/C0D/P0 accepted. He | ios Software • P.0. Box22869 • Seattle. WA 98122 
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PC TECH JOURNAL 
MARKETPLACE is a special 
economical section for product and 
service listings. 
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PROGRAMMERS TOOLS 


Attn: Systems Developers... 



Adds exact 
terminal emulation 


... dynamically link exact terminal emulation to 
your existing software. Every keystroke, every video 
presentation, every printer function is reproduced 
exactly. Written in assembler, it conserves memory and 
delivers unparalleled performance. 

Add Terminal Emulation to: 

• Communications Software 

• TCP/IP & X.25 Gateways, etc. 

• LAN Environments 

• INT 14 Communications Redirectors 

• Custom Applications 

Migrate your host software to micros . . . 

. . . without modifying keyboard and screen handling code. 
Application programs read the PC keyboard and write the 
PC screen, through Add-a-terminal®, just like the real 
terminal. 


Over 50 Terminal Emulations to choose! 
Including: DEC, Data General, ADDS, Datapoint, 
Hazeltine, Hewlett-Packard, Honeywell, IBM, Lear-Siegler, 
Perkin-Elmer, Prime, Televideo, TI, Wyse, and More. 
Custom emulations available. 


ECONOMICAL VOLUME & BUNDLING PRICING AVAILABLE! 


1-800-225-8590 


SOFTRONICS 719/593-9540 FAX: 719/548-1878 TELEX: 450236 
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Opt-Tech Sort/Merge 


The High Performance, High Quality, Sort/Merge utility. 
Use as a stand-alone routine or Call as a subroutine to 
over 30 languages. Unlimited filesize, multiple keys, 
record selection, and much more! MS-DOS $149. 

To Order or for more Information, Call or Write. 

Opt-Tech Data Processing (702) 588-3737 

^O^Box 678/ZephyrCove^NV 89448 CIRC^2970r^EADERSERVICECARD 


C Si MASM — DOS Si OS/2 


VersiMAKE™ 

A full-featured MAKE utility that derives 
your system's dependencies through 
analysis of your C & MASM source files. No 
more MAKE dependency files to maintain! 

VersiMAKE™ 

VersiCREF™ 

Both 


VersiCREF™ 

A unique utility that creates a sorted Master 
Cross-Reference of your entire system. 
Handles 100+ C and MASM source files. 
Full X-Ref or just PUBLIC symbols. 


$125 

$75 

$150 


800-334-4096 

(In NJ, 609-871-0202) 
MC/VISA/AMEX 


Free 

Demo 

Disk 


SUMMIT INFORMATION SYSTEMS, INC. 

r 73 East Lane, Willingboro, NJ 08046 CIRCLE 298 ON READER SERVICE CARD 


ftTHEMSSINGUNKer 


FIRMWARE DEVELOPMENT TOOLS for 

MICROSOFT C 



LINK & LOCATE++ 

SUPPORTS iAPX 86/87/186 


MICROSOFT 


Downloads to 
IN-Circuit Emulators with 
INTEL™ OMF or 


SoftProbe™ II Target Debugger 


Includes... 

• Start Up Files 

• Linker 
Locator 



ROMABLE 

CODE 


Library Support with Floating Point Operation 
COMPLETE Microsoft™ C Debugging Information 


All This PLUS 

Other Fine Products from. 


SYSTEMS & SOFTWARE, Inc 


3303 Harbor Blvd. • C-ll 
Costa Mesa, CA 92626 

714/241-8650 



FREE 


PRODUCT CATALOG 
AND DIGEST... 

WRITING 
ROMABLE 
CODE 
USING 
MICROSOFT C 
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ROM DEVELOPMENT TOOLS 


Link MS-DOS and Intel object files to ROMable code. GeneLink 
permits independent placement of each program segment for 
complete flexibility in memory layout. GeneLink links directly 
from object files to HEX or other formats, and is five to ten times 
faster than other locating tools. 

Genesis has been a major supplier of ROM development 
tools to major industrial customers like IBM and Boeing for over 
five years. You can count on Genesis to provide reliable, fast 
tools and excellent support. 


4 


Genesis 

Microsystems 


Genesis Microsystems Corporation 
13300 Sunset Drive, Los Altos, CA 94022 


Call: (415) 964-9001; TX: 4998093 GENMS Ul 
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HyperDraw for the IBM PC 

ATTENTION PROGRAMMERS! Create database 
stacks for the PC family using the new Hyper- 
Draw features of PC-KEY DRAW Version 3.5. 
Use powerful graphics editor with freeform 
Hypertext for creating the databases of the 
future. Hundreds of applications. Only $100 for 
full registered version. 

OEDWARE 
P.0. BOX 395 

Columbia, MD 21045-0595 
(301) 997-9333 


ARRAY SUBROUTINES 

Faster development and execution, 174 as¬ 
sembled routines for interpreted or compiled 
BASIC, Assembler, Pascal, C.Qsort, grade, re¬ 
sequence, expand, locate, compare, etc for 
floating point, integer, and string variables: and 
add, and, rotate, shift, xor, etc for logical 
(binary) vectors, $49.99. 

.uniSON Software. 

.Box 2033 . 

.Moose Jaw, Sask. S6H-7N7. 

. .Canada, (306)-694-0072. 
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PROGRAMMERS TOOLS 


BUY 3 MULTITASKING, MULTIUSER 
OPERATING SYSTEM PRODUCTS WITH 
COMPLETE SOURCE CODE FOR THE PRICE 
OF ONE!! 



^presents the 


POWER BUNDLE 


OPERATING SYSTEM TOOLBOX®—Wendin’s operating system construction set 
that allows you to build your own multitasking, multiuser operating system. 
Comes with over 15,000 lines of source code. Runs on IBM PCs and true 
compatibles. RETAIL PRICE: $99. 

PCNX TU —The multitasking, multiuser UNIX lookalike operating system for 
IBM PCs and true compatibles. Contains over 80 UNIX-like utilities including 
CAT, GREP, and LS. RETAIL PRICE: $99. 

PCVMS m —The multitasking, multiuser VAX/VMS lookalike operating system 
for IBM PCs and true compatibles. Gives the user a VAX-like interface on 
his PC. RETAIL PRICE: $99. 

All systems require MS-DOS 2.1 or later 

FOR A LIMITED TIME ONLY, MENTION THIS 
AD AND GET ALL THREE FOR $99!!! 

Order today—Call our hotline (509) 624-8088 

FOR MORE INFORMATION ON ALL OF WENDIN’S PRODUCTS CALL OR WRITE TO: 
WENDIN, INC.-—P.0. BOX 5888-—SPOKANE. WA. 99220-5888 
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c=> 

Windows and OS/2 Developers Ill 

a 


Announcing: THE SEGMENT OPTIMIZER 

i 

t 


Get control of your memory usage with THE SEGMENT OPTIMIZER. 

+ Fit larger programs in less memory 

+ Improve the efficiency of your programs 

With The Segment Optimizer you control where ALL of your appli¬ 
cations code goes. Move low priority routines out of the _TEXT 
segment, recover memory from the floating point emulator, in¬ 
crease free space for data. Under OS/2, The Segment Optimizer 
improves swapping and program locality. Run from the com¬ 
mand line or make file. THE SEGMENT OPTIMIZER, a necessity for 
development in the new executable environments. Only $99 


; . .. 

' ' ; ■' 
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SYNTHETIC SYSTEMS INC P O. Box 768 

Software tools to help you develop the future... Libertyville, IL 60048 

(312) 680-3565 
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BTRIEVE™ BTRIEVE™ BTRIEVE ™ 

If you use Btrieve, you must have BUTILITY. 
BUTILITY is the only way to edit and create 
Btrieve files (ver 4.0 and up). Stop wasting time 
writing those utility programs! Use QB 4.0 look 
and feel editor to perform all operations, edit the 
data buffer, edit actual key values, search and 
replace, and much, much more. Only 
$89.95 +$5 S&H. MC VISA or COD. 
SMITHWARE, Inc. 

3600 Hillsboro Pike Suite B-13 
Nashville, TN 37215 
(615) 297-4876 


CALLABLE WORD PROCESSOR 

Word processing capabilities are now available 
from within applications. By specifying a row 
and column on the screen, developers can edit 
files from within any environment (C, dBase, 
Pascal, etc.). Features include, cut/paste, word 
wrap, margins, and word search. $59. Add $20 
for C source. 

Wilson Software 
3600 Dorshire Court 
Pasadena, MD 21122 
(301) 969-2308 


ATTENTION 
IBM ARTIC CARD 
SOFTWARE DEVELOPERS 


Finally 1 A realtime software debugger for IBM ARTIC 
cards. ARTICEB allows concurrent debugging ses¬ 
sions on as many ARTIC cards as you have in a sys 
tern unit. Many advanced features. 

• Debug hardware and software interrupt handlers. 

• Full screen tracing includes backwards tracing up 
to 64 steps. 

• Menu driven system statistics include.. 

Buffer control blocks, Dispatch Registers and Flags. 
Interface Block, Primary and secondary status, 
QUEUE Elements, Software Timers. Task Control 
Blocks. Task Headers. Task Table. 

• When you use ARTICEB. debugging proceeds at 
about 10 times faster than it can with other existing 
ARTIC software dehuoqers 

ATLANTIC FIRMWARE 
(609) 795-9651 
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REVERSE 

ENGINEERING TOOL 


Force software to 
reveal secrets! 
INTERCEPTED 
^ jJ RECORDER 
Mm records requests to 
DOS and BIOS and 
gives a full report. Completely 
invisible. * Q/iqi . 

Only M4— post paid. 
JACKSON SOFTWARE 

P.0. Box 9317, M.S. 10, Baltimore MD 21228 
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BTAGS brings UNIX™ 
POWER to Brief™! 


UNIX™ programmers rely on CTAGS to 
edit complex sets of source files. Now 
BTAGS adds this powerful capability to 
the favorite editor of the MS-DOS world! 
BTAGS gives Brief™ users the power to edit large 
projects efficiently. Don’t recognize a function call? 
A single keystroke shows you the body of the 
function, even if it is within a different file in a 
distant directory! No need to hunt through a dozen 
C source files for that utility you’de like to reuse: with 
BTAGS you view it instantly, by function name! 


Order with VISA or MASTERCARD or 
send $37.50 plus 2.50 for shipping to: 
SD Enterprises Ph. (503) 663-2865 
P. (). Box 1233. Gresham OR 97030 

Specify 5 1/4” or 3 1/2" media with your order 
Brief is a trademark ot Solution Systems Inc. 
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BIOS ST 


The T1m AT BiosKit is a book with diskettes 
containing source code in C. plus utility pro¬ 
grams to help you create a Bios. Now you can 
have a Bios with documentation for your own 
applications modify boot-up. eliminate the 
keyboard, install security features, etc. Only 
$199 complete. The XT BiosKit is only $99. or 
get both BiosKits for $279. The Intel WiMcari 
for the XT BiosKit is $49 


— XT-AT HANDBOOK — 

ine a i- a l Hmlbiak is full of hardware and 
software information in a shirt pocket size book 
Over 70 pages covering 38 subjects, including 
connectors. I/O maps, controller programming. 
DOS and DEBUG commands, board dimensions, 
character codes, hard disk drive types, and 
much more Only $9 95 each qty 1-4. five or 
more, $5 each 

Annabooks 

12145 Alta Carmel Ct Suite 250-262 
San Diego, California 92128 

(619) 271-9526 
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ROM Microsoft-C 
$495 


One integrated package for ROM 
development with Microsoft-C® 
The package has full Source 
level remote debugger (locals, 
register variables), 8086 locator 
that produces Intel hex, Absolute 
OMF (with locals and Basic types), 
Startup code, and a ROMable 
library (printf). 

Free ROM-Essentials Guide... 
CALL FOR MORE INFO 

Datalight 

17505 - 68th Ave. N.E, #304 
Bothell, WA 98011 USA 
(206) 486-8086 
1 (800)221-6630 


TECH MARKETPLACE . 


Second Color Option Available 
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PROG. TOOLS 


'C' DOCUMENTATION TOOLS 


★C-CALL ($39) creates a graphic-tree 
of the caller/called structures; and 
creates a files-vs-procedures table 
of contents 

*C-HDR ($39) creates/inserts/updates 
headers for each procedure 
showing caller/called procedures 
and identifiers 
*C-UST ($29) lists and action- 
diagrams or reformats (incL 
comment alignment). 

*C-REF ($29) gives cross-reference of 
local/global/parameter identifiers 
★ SPECIAU! ($99) all 4 programs plus 
FREE Integrated C-DOC program 
★30-DAY money-back guarantee 


SOFTWARE BLACKSMITHS INC. 

6064 St. Ives Way 

Mississauga, ONT, Canada L5N-4M1 
(416) 858-4466 HCALL NOW!! 
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SCREEN MANAGER 


MENU, WINDOW, and DATA 
ENTRY Support for the Profes¬ 
sional Programmer! Interfaces 
to most languages. BASIC, C, 
FORTRAN, COBOL, PASCAL, 
ASSEMBLER. 100 Page Manu¬ 
al. Thirty day money back 
guarantee. No Royalties. 

from The West Chester Group 
P.0. Box 1304 

f 5f West Chester, Pa 19380 

VISA/MC (215) 644-4206 


CALL FOR FREE DEMO 


BASIC to C 

BASC.C v3.2 accepts BASICA, Quick BASIC, 
CBASIC86 and most other BASICS by adding the 
syntax & generation rule of new statements & 
functions (Customizer). Generates structured, in¬ 
dented, scoped MS/Turbo/Latice/Aztec C. All 
memory models and compile options are sup¬ 
ported. C source (Runtime Library) incld. For MS/ 
DOS, XENIX, UNIX. Demo disk. From $199. 
GOTOLESS CONVERSION 
P.0. Box 835910 
Richardson, TX 75083 
(214) 404-1404 


SAVE DEBUGGING TIME! 

WATCH-1/0 is a popup utility that shows names 
and technical info of all files in use. WATCH-1/0 
also shows name of last file opened, current 
program name, and last file-not-found. Only 
$24.95 + $5 S&H Visa/MC/CK/MO. 

Quantum Publishing 
23860 Miles Road 
Cleveland, OH 44128 
1-800-342-6237 


To place your ad in 

Tech Marketplace 
Call (212) 503-5115 or 
(800) 825-4ADS 
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COPY PROTECTION 


w 

Designed for user-transparency, clone 
compatibility & strength. It features: 

• no need for damaged media or 1/0 plugs 

• thwarts all Bit-copy Software 

• supports all Hard & floppy Disk formats 

• restrict or allow Network Installs 

• allows protected upgrades by modem/BBS 

• limit program use by Date or #Executes 

• remotely reset Installs or Expiration 

$195 Starter Kit or S495 with NO meter 
counts. Free info & demo disk available. 

@ Az-Tech Software, Inc. 

305 East Franklin 
Richmond, MO 64085 

(800) 227-0644 (816) 776-2700 
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It you HAIE Copy Protection, but still want to 
protect your program from hackers and reverse 
engineering, EVERTRAK allows you to: 

' Shut down DEBUG systems and disassemblers. 

* Restrict use by date-range and media-type. 

* Embed a secure serial number string. 

* Track unauthorized copies back to their source. 
EVERTRAK is totally invisible to your end user 
and uses the latest encryption technology. 
EVERTRAK supports IBM & Compatibles using 
DOS 2.0 or later, sells for $295.00 and has a 30 
day money back guarantee. 

@ Az-Tech Software, Inc. 
305 East Franklin 
Richmond, MO 64085 
(800) 227-0644 (816) 776-2700 

CIRCLE 374 ON READER SERVICE CARD 


BIT-LOCK® SECURITY 

Piracy SURVIVAL 5 YRS proves effectiveness of 
powerful multilayered security. Rapid decryp¬ 
tion algorithms. Reliable security device trans¬ 
parent to PARALLEL or SERIAL port. Comple¬ 
mented by low cost KEY L0K ,M & multifeatured 
COMPU-LOCK™. Including countdown, time¬ 
out, data encryption & multiproduct protection. 
MICROCOMPUTER APPLICATIONS 
3167 East Otero Circle 
Littleton. CO 80122 
(303) 922-6410 or 770-1863 


BARR High-Performance 
RJE Workstations 


BARR/SNA RJE and BARR/ 
HASP are communications 
hardware/software packages for 
the IBM PC and PS/2 series of 
computers. 

Full featured: 

• multiple printers, 

• unattended operation, 

• print speed beyond 6,0001pm, 

• special forms, 

• line speed to 56,000 bps, 

• dial-up or dedicated lines, and 

• serve as a LAN gateway. 

BARR/SNA RJE emulates IBM 
3777-3 in an SNA environment. 
BARR/HASP emulates IBM 
3777-2 and HASP on the 360/20. 
BARR communications 
software is also available with 
PC-SYNC internal modems: 

208AB, 201C, 9600. 

_ Barr Systems, Inc. 

R/IRR 2830 NW 41 St - Bld g M 

Gainesville, FL 32606 
800-BARRSYS or 
904 - 371-3050 
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To place your ad 

Call (212) 503-5115 or 
(800) 825-4ADS 


UTILITIES 



COMPRESS 
YOUR DATA! 


ARC is considered the industry standard archive 
utility. It’s the file storage method used by 
PCTECHIine. And PC WEEK called it "A sophisticated 
and eminently useful product." 

ARC automatically compresses stored data so it 
takes up less space. And less modem transfer time. 
From 20% to 90% less, depending on th e kindj it data. 

All program sources are 
included and it’s not copy 
protected . 


lodem transfer time, 
in on the kind of data. 

s 50 

ARC 


sea 


System 

Enhancement 

Associates 


21 New Slreel. Wayne. New Jersey 07470*CMI1) 473-5153 


If you can 
find better 
sort/merge 
software, 
buy it! 


Sortcx:® A flexible, general 
purpose sort/merge facility 
which provides you with the 
ultimate in performance and 
reliability 



30-Day Money-Back 
Guarantee 
Only $149.95 


CORPORATION 

1915 W. Orangewood Avenue 
Orange, California 92668 
Tel.: 714 978 0480 
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ou don t need d 
Memory Hog 
MENU. 


Before there were AT's or even PC/XT's, 
we needed memory resident MENU'S... 
but with today's fast machines and 
programs that demand all of your 
system's memory, you need 
Point&Shoot! 

Supports multiple menus, EGA, VGA, 
mono (CGA not recommended). Screen 
saver. Continuous on screen clock/ 
calender. Shows space available on 
HardDisk(s). Displays up to 45 menu 
entries with English descriptions at a 
time. Batch file editor. 

$49.50 + $5.00 S/H 

(California residents add 6.5% tax) 

Database Technologies 

1547 Palos Verdes Mall, #303 
Shi Walnut Creek, CA 94596 
(415) 944-5566 
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UTILITIES continues . . . 
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BAR CODING 


PERSONAL MEASURE 


Collects info about resources 
used by live IBM PC applications. 
Reports CPU, disk, keyboard, 
printer, comm usage. See 12/88 
PC Tech Journal Product Watch. 
"...usefulstuff." - S. Diehl, 11 /88 
Byte. Especially useful for aBase, 
R:Base, Paradox, Al, and 4GLs. 
$69.95 (5.25"), $74.95 (3.5"), 
$2.50 S&H, quantity pricing, 30 
day guarantee. 


Spirit of Performance, 
Inc. 

73 Westcott Road 
Harvard, MA 01451 
508-456-3889 
Telex 6503571400 


Bar Code Headquarters 
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MISCELLANEOUS/ 
BAR CODING 


BAR CODES 
MADE EASY 


Bar Code Readers for PC, XT, AT, 

PS/2, Kimtron, Wyse, Link or any RS- 
232 terminal. Attaches as 2nd key¬ 
board and inputs data as though keyed. 
With rugged stainless steel wand— 
$399 complete. Also Laser Readers, 
Badge Readers, MagStripe Readers, 
and Portable Readers. 


Print Bar Codes on all popular dot 
matrix printers and HP compatible 
laser printers. Menu driven or "user 
callable." All popular bar codes plus 
several sizes of big text up to 1" tall, 
readable at 50 feet. Fast, Easy, Well 
Documented. Several programs from 
$49 to $279. 

Choose from the Industry’s largest 
selection of PC related hardware and 
software—direct from the manufactu¬ 
rer/developer. Same day ship. 1 year 
warranty. 30 day money back guarantee. 


^ yORTHINGTON 


DATA SOLUTIONS 
417-A Ingalls St. (800) 345-4220 

Santa Cruz. CA 95060 CA (408) 458-9938 



PERCON® E-Z-READER 

FAST • ACCURATE • RUGGED 


NO SOFTWARE CHANGES with PCI 
XT/AT and PS/2, AT&T 6300, Wyse 
30/60/85/PC/AT, Kimtron KT-7/PC, Link 
PCTerm/MCI/MC3, TeleVideo PCS!/ 
905/955 & DEC VT220 keytx>ards, 
multi-user RS-232 interfaces. 


• Immediate shipment 

• Free phone support 

• 2-year warranty 


Details or Questions? Call us. 

(503) 344-1189 


2190 W.i 1th Ave.. Eugene. OR 97402 


PERCON 


NEW - WANDERWANDtm 
BARCODE READER 


Think of everything you would ever want in a barcode 
reader and you'll find it in the new ITS 5508 system! 
Programmable • Handheld, lightweight • Simple 
connection with standard RS 252 plug • Holds up to 
48.127 characters • Discriminates between label 
codes, time stamp labels • Calculates and dumps scans 
• Wand included 


ITS 5306 - PC wand Barcode Reader. 

Emulates keyboard • ReadscodesUPC.Codabar.5of9. 
2 of Sinterleaved • works with IBM PC's and clones • 
Lowest cost • versatile, high quality! 


PCDOS-MSDOS Printing Software. 

Generate your own labels on your existing Matrix 
printer • Call for details 


International Technologies & Systems Corp. 
635 North Berry Street, Suite C 
Brea, CA 92021 
714-990-1880 


GUARANTEED LOWEST PRICES 

Visa ana MasterCard Accepted 


ITS 
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BAR CODE READERS 

Hill! 


Complete bar code systems available 
Completely compatible with PC/XT/AT, 
RS-232C, Compacq 286, 386, 
Apple Macintosh, Macintosh Plus, 
IBM 317X, 327X terminals. 
Reads all standard codes 
NO software or hardware 
modifications 

Ports for Pen and Laser Scanners 


KASCO TECHNOLOGY, INC. 

486 Casita Way 
Los Altos, CA 94023 
(415) 949-0969, FAX (415) 949-3814 

Reseller Discounts A vail able 
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BAR CODE & 
MAGNETIC STRIPE 
READERS 

for the IBM PC & PS/2 

Simple & quick installation 
No additional software or port 
Metal wand & case 
Also available: 

Bar code printing software 
Magnetic stripe encoders 
Units for other computers 
& terminals 
GSA pricing available 

TPS ELECTRONICS 
4047 Transport Street 
Palo Alto, CA 94303 
Telephone: 415-856-6833 

Telex: (Graphnet) 371-9097 TPS PLA 
FAX: 415-856-3843 
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COMP. TRAINING ■ PUBLICATIONS 


C Language Training 

Introduction to C (3 days). 

‘Techniques of C (2 days). 

‘Training on your site + expenses. 

Public classes. 5 days (a $795/student. 
Classes given monthly in Collingswood, NJ. 
Call for info. Handouts, Code Examples & 
Textbook included. 

Computer Language Arts, Inc. 

704 Haddon Ave. 

Collingswood, NJ 08108 
(609) 858-2552 


DATA CONVERSION 



Optical Scanning 


3ext, graphics, program lists, 
manuals, etc. concerted to 
micro-computer format. Tast 
turnaround time. Surprisingly 
low prices. 


Call us at: 

1-800-426-3776 


TROPUS, Inc. 

3740 SZ 

j&uumUU. 40207 


CIRCLE 383 ON READER SERVICE CARD 


Save Time and Money 

Over 1000 Hard-to-find 
Hardware and Software 
Items of Special 
Interest to Technical 


RS2321EEE 488 Networks 
Stepping & Servo 
Motor Controls 
Ruggedized PC's 
Rack Mtg. 80286 4 80386 
Laboratory Automation 
1 MHZ Art) 

Digital Scopes to 200 MHZ 
High Speed Bus Adapters 
Waveform Synthesizers 
Data Loggers 

PC Bus Expansion Chassis 
And Much More 


A How-to-Handbook that 
enables you to configure the 
BEST products from the world's 
leading PC hardware and 
software vendors into risk free 
turn-key system solutions that 
meet your needs. 


Toll Free Hotline for application 
assistance and convenient one 
stop shopping at competitive 
prices. 100% Satisfaction 
Guaranteed. 


Call or write for a FREE ..... . , 
handbook today! (HJ|hJj 

203-786-5151^ P.O.Box 9565. New Haven. CT 06536 

(9:00 AM to 5:00 PM E.S.T) Fax: 203-786-5023 Telex: 9 


CIRCLE 384 ON READER SERVICE CARD 


TAPE/DISK CONVERSIONS 

Conversion services to or from over 1000 
computer systems: 

• Magtapes 

• Micro Computers 

• Mini Computers 

• Word Processors 

• Typesetters 

Our conversion capabilities surpass most in the 
industry. 

PIVAR COMPUTING SERVICES, INC. 

165 Arlington Hgts. Rd. #T 
Buffalo Grove, IL 60089 
(312) 459-6010 


PC TECH 
JOURNAL 
MARKETPLACE 

is a special 
economical section 
for product and 
service listings. 


SOFTWARE DUPLICATION 


r SOFTWARE DUPLICATION ’ 

3.5 or 5.25 Disk Duplication 

Customized: • Sleeves • Labels • Binders 

Lowest Prices Anywhere For Best Quality B 

Cleveland, OH 800-633-3664 

L __ ___ 

Servic 

» • Packa 

ulk Disks, 

FtH 

es 

iging 

ttes 
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Tech Marketplace, 

the home of the power buyer. 


152 


Korn: 


PC TECH J0URNA 








































































Use these reader service cards to get 


F 

R 

E 

E 1 

1 N 

F 0 

R 1 

M 

1 A T 1 

1 0 N 


about the products and services 
in this issue of TECH JOURNAL 

Learning more about a product that’s advertised or mentioned in an article 
in this month’s issue is as simple as 1-2-3. And absolutely free. 


1 Print or type your name 
and address on 
the attached card. 

Use only one card per person. 


2 Circle the numbers on the card that 
correspond to the numbers at the bot¬ 
tom of the advertisements or articles 
for which you want more information. 


3 Simply mail the card, 
and the literature 
will be mailed to you free 
of charge by the manufacturer. 


(Key numbers for advertised products also appear in 
the Advertisers’ index.) 



1 1s your company an: 

a □ End-User Company 
b □ Reseller Company 

2 Are you involved in 
the purchase of 
microcomputers or 
related products for: 

c □ Own Company 
d □ Client Company 


6 


3 Is your purchase 
involvement: 

e □ Company-Wide 
f □ Division-Wide 
g □ Departmental 


7 


4 Number of employees 
in your company: 

h □ 25 or Less 
i □ 26-99 
j □ 100-499 
k □ 500-999 
I □ 1000 or More 
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a □ End-User Company 
b □ Reseller Company 
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microcomputers or 
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in your company: 

h □ 25 or Less 
i □ 26-99 
j □ 100-499 
k □ 500-999 
I □ 1000 or More 


Are PCs within your com¬ 
pany used for: 

m □ Programming 
n □ Data Management 
o □ LANS 

p □ Host/Communications 
q □ Programming Languages/Tools 

Are you planning to pur¬ 
chase in the next 6 months: 

r □ Programming Languages/Tools 
s □ Data Management Software 
t □ LANS 

u □ Host Communications 
v □ Operating Environments 
w □ Computer Systems 

What is your primary job 
function? (Check one) 

x □ Systems Design/Integration/ 
Analysis 

y □ Data Communications 
z □ Outside Consulting 

1 □ DP/MIS Management/ 

Operations 

2 □ Programming 

3 □ Software Engineering 

4 □ Inside Consulting 

5 □ Hardware Engineering 
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□ Please send me 1 year (12 issues) of PC Tech Journal for $19.97 and bill me. I'll save 58% off 
the annual single-copy price of $4740. (Annual base subscription price is $34.97.) 
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Please send me 1 year (12 issues) of PC Tech Journal for $19.97 and bill me. I'll save 58% off 
the annual single-copy price of $47.40. (Annual base subscription price is $34.97.) 



















FREE 

INFORMATION 

Follow the instructions 
on the reverse side of 
this card to 
receive advertisers’ 
product information. 

FREE. 
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NOW! 


Now’s an ideal time to 
consider having us 
start you as a PC Tech 
Journal subscriber. 

12 issues cost you only 
$24.97...a savings of 
47% off the single 
copy price. Just check 
the box at the bottom 
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port^ WdO^mit^^ 
Fortran source in two weeks 
without a single problem!” 
Ilf: AspMt Ik&te Ptraess 11 
Modeling System, ASPEN PLUS™, 

worldwide and is probably the 
Haziest applicatioripi^ wMM 

MiesfesorlKM 

Dr. Robert Atwell, leading 

|| delens^Bi®PMl^; B 

IlM I 

I $12,000 per month :; WtMffiMM 
doubling his productivity! 

M^l lei|iia iph r&portdlil | 

P . 

MMM lioftil* Mbf &#/? 21K5II 
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NDP Fortran and NDP C are in use at over 1,000 
locations world wide. They have been employed to 
port millions of lines of Fortran source code. 
Recompiled VMS C and Fortran programs can be run 
on any 80386 PC which is 80387 or Weitek equipped. 
The throughput obtained with the Weitek numerics co¬ 
processor is nearly identical to that of a VAX 8600. 
MicroWay’s compilers give you complete access to the 
4 mips of processing power and 4 gigabytes of 
memory managed by the 80386. Putting that power to 
work can save you money by freeing your VAX for jobs 
that require the connectivity of a mainframe. If you plan 
to purchase a DEC marketed Tandy PC, you will be 
happy to know that we not only run on the Tandy 4000, 
but can sell you a Weitek co-processor that will let it 
achieve its full potential. 

The NDP line of 386 compilers run in protected mode 
under UNIX or Phar Lap extended MS-DOS (for which 


virtual memory extention is available). NDP Fortran 
and C are 100% compatible with the BSD UNIX 4.2 f77 
and PCC compilers. Both feature extensions which 
simplify VMS ports. They employ global data flow 
analysis and optimization techniques which produce 
mainframe quality code. 

MicroWay offers a complete line of auxiliary products 
that provide Fortran with plotter support and C with 
windows support, perform hand coded FFTs, interface 
graphics packages such as Halo 88, etc. The 
compilers include basic EGA and VGA graphics 
support and can call libraries that have been compiled 
with NDP Fortran or C, including the NAG mainframe 
and workstation libraries. Call (508) 746-7341 today for 
our complete catalogue, which includes information 
about economic, statistics, engineering and scientific 
software packages that have already been ported with 
Microway’s NDP Fortran. 


Micro 

World Leader in PC Numerics 

ina 

a 

V 

P.O. Box 79, Kingston, MA 02364 USA (508) 746-7341 

32 High St., Kingston-Upon-Thames, U.K., 01-541-5466 
USA FAX 617-934-2414 Australia 02-439-8400 Germany 069-75-1428 
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It’s Here Now And It’s Going Fast 

Uncompromising Reliability Teams Up With Unparalleled Performance. 


Dyna 30MHz 80386 Cache System 
-One Step Ahead. 



Prices range from $4,995 
to $24,769 


-- 3081 North First St., 

= = — E— San Jose, CA 95134 

— = (408)943-0100 

COMPUTER FAX (408) 943-0642 


PERFORMANCE BENCHMARKS 

■ LANDMARK SPEED TEST (VERSION 4.0) 49MHz 

■ NORTON S.l. RATING (VERSION 4.0) 36.3 

■ POWER METER MIPS TEST 6.96 MIPS 

HARDWARE FEATURES: 

■ 80386 v CPU (Intel) 

■ Custom-designed 64K RAM cache and controller 
(implemented in PALS), nearly a 90 percent calcu¬ 
lated hit rate 

■ One to 24 megabytes of RAM available 

■80387 and Weitek support (stand-alone or simulta¬ 
neous mounting) 

■ Tower enclosure (six half-height or three full-height 
drive enclosures) 

■ Monographic, EGA and VGA options available 
■MFM, ESDI and SCSI hard drives and controllers 

available 

■ Drive capacities range from 40 megabytes to 780 
megabytes 

■ DOS, UNIX, NetWare, OS/2 and XENIX compatible 
10MHz I/O bus speed 


i registered trademark ot ATST. NetWare is 



Dyna Computer, Inc. has over six years experience in 
the design and manufacture of PC, 8088, 286 and 386 
-motherboards and systems. 


SERVICES: 

Reliability is the first thing on your mind and at Dyna 
computer we make it our number one priority. Our goal 
at Dyna Computer is to serve and maintain you, the 
customer. Dyna Computer fulfills your performance/ 
throughput requirements by designing today’s highest 
performance Intel-based 80386™ microcomputers. 

Support and service are next on your agenda and ours. 
If your company needs nationwide on-site service or a 
guaranteed 48-hour depot service contract, we can, in 
most cases, effectively channel your requirements. 

We realize that many corporations need to lease their 
computers. Dyna Computer equipment is available via 
lease scheduling for qualified companies. 

At Dyna Computer, as at most companies, well over 80 
percent of our business comes from repeat customers. 
So for your benefit, Dyna Computer goes out of its way 
to make sure that your requirements are met. 

Call one of our highly trained systems sales consul¬ 
tants today. We will prove to you that at Dyna Computer 
we make it our business to satisfy your business sys¬ 
tems and peripherals requirements. 

registered trademark ot Novell. Inc . XENIX is a registered trademark ot the Santa Crur Operation. 

OS/2 is a trademark ot IBM, 80386 is a trademark ot Intel Corporation 
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If You Can Find A Better Value 


In 386 Power—Buy It! 


WS* 


Baby AT size 

One year warranty 

30 day money-back 
guarantee 

1-8MB on board 

20MHz 0K $995 


Pi Computer 
Corporation 

370 D Greenbrier Square 
Greenbrier Drive 
Charlottesville, VA 22901 

804-974-6633 


FAX: 804-974-6572 
TECH: 804-974-6622 


800-6-NO WAIT 
800-666-9248 
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We Stocky1,000 Brand Names 



WEIL MATCH NATIONALLY ADVERTISED PRICES. 



LIST OURS 

386 SOFTWARE 



386/ASM/LINK 

495 

389 

386MAX 

75 

66 

386MAX PROFESSIONAL 

129 

115 

F77L-EM/16 (Fortran) 

695 

629 

F77L-EM/32 

895 

805 

High C 386 

895 

799 

Microport Sys. V/386 (Comp.) 

899 

799 

Microsoft Windows/386 

195 

130 

NDPC-386 

595 

529 

NDP FORTRAN-386 

595 

529 

SCO 386 XENIX Sys. V (Comp.) 1495 

1195 

VM/386 

245 

199 

ASSEMBLY LANGUAGE 



386 ASM/LINK 

495 

399 

Advantage Disassembler 

295 

279 

asmLIB 

149 

125 

MS Macro Assembler 

150 

99 

Turbo Assembler/Debugger 

150 

105 

Visible Computer:8088 

80 

72 

Visible Computer:80286 

100 

89 

BASIC LANGUAGE 



db/LIB 

139 

121 

Face It 

99 

90 

Finally! XGRAF 

99 

90 

Flash-up 

79 

70 

GraphPak Professional 

149 

127 



NEW RELEASES 


NeWS/2 

New for OS/2! NeWS/2 is a net- 
workable Windows System based 
on the PostScript language and 
imaging model, bringing 
PostScript's sophisticated graph¬ 
ics capabilities to the screen. 

Turn your OS/2 PC into a 
PostScript-based workstation. 
List: $495 Ours: CALL 

GSS GRAPHICS DEVELOPMENT 
TOOLKIT V. 2.14 

Now supports local area net¬ 
works, and a wider range of 
graphics devices. A new TSR pro¬ 
ram allows the GDT to load 
evice drivers independently of 
CONFIG.SYS., simplifying the 
loading of drivers into memory. 
List: $595 Ours: $489 

SLICK Editor V. 1.05 
Programmer's editor package in¬ 
cluding DOS & OS/2 versions 
featuring concurrent process 
(OS/2), REXX style macro lan¬ 
guage, line/block/char marks, 
programmable file manager, 
multiple file editing larger than 
memory, command retrieval and 
completion. 

List: $195 Ours: $155 


MS BASIC/6.0 

LIST OURS 
295 199 

MS QuickBASIC 4.5 

99 

69 

SoftCode 

79 

69 

Turbo Basic 

100 

69 

C COMPILERS 



High C 

595 

549 

Lattice C 

450 

289 

Microsoft C 

450 

299 

QuickC 

99 

69 

w/ serial mouse 

249 

149 

Turbo C 2.0 

150 

105 

Turbo C 2.0 Professional 

250 

175 

Zortech C + + 

100 

90 

C LIBRARIES/UTILITIES 



C ASYNCH MANAGER 

175 

129 

C TOOLS PLUS/5.0 

129 

95 

C Utility Library 

199 

139 

CxPERT 

395 

335 

Essential Communications 

185 

125 

Breakout Debugger 

125 

89 

Greenleaf Business Mathlib 

325 

229 

Greenleaf Comm Library 

229 

169 

Greenleaf Functions 

209 

155 

Green leaf SuperFunctions 

265 

189 

PC-lint 

139 

101 

PforCe 

395 

215 

/•resident C*/ 

99 

79 

w/source code 

198 

159 

TimeSlicer 

295 

279 

w/ source code 

1000 

899 

Turbo C TOOLS 

129 

95 

C GRAPHICS 



Essential Graphics 

299 

229 

Graphic 

395 

322 

GSS Graphic Dev. Toolkit 

595 

489 

HALO '88 

325 

229 

MetaWINDOW 

195 

162 

MetaWINDOW/PLUS 

275 

232 

TurboHALO 

100 

80 

C SCREENS/WINDOWS 



Face It 

99 

90 

Greenleaf Data Windows 

295 

209 

Greenleaf MakeForm 

125 

90 

HI-SCREEN XL 

149 

129 

JAM 

750 

684 

PANEL Plus 

495 

395 

PANEL/QC or/TC 

129 

99 

SoftCode 

79 

70 

Vitamin C 

225 

162 

VCScreen 

149 

109 

Windows for Data 

295 

259 

w/ source code 

509 

479 

COBOL LANGUAGE 



Micro Focus COBOL/2 Toolset 

900 

733 

Personal COBOL 

149 

121 

MS COBOL Version 3.0 

900 

599 

Realia COBOL 

995 

799 

w/RealMENU 

1145 

929 

RM/COBOL 

950 

763 

DATABASE SYSTEMS/UTILITIES 

CLARION 

695 

629 

Clear + 

200 

165 



LIST OURS 

LIST OURS 

Clipper 

695 

439 

SCO: 



dBASEIV 

795 

485 

XENIX System V (comp) 

1295 

999 

dBFAST 

Flipper 

FoxBASE + 

100 

195 

75 

175 

Operating System 
Wendin-DOS 

595 

139 

479 

109 

395 

249 

Wendin-DOS Appli. Dev. Kit 

99 

80 

Genifer 

395 

259 



Integrated Dev. Library 

149 

125 

PASCAL COMPILERS 



Magic PC 

195 

169 

Microsoft Pascal 

300 

189 

Quicksilver 

599 

369 

Turbo Pascal 5.0 

150 

105 

R&R 

150 

125 

Turbo Pascal 5.0 Professional 

250 

175 

w/Clipper/FoxBASE module 
SilverComm Library 

199 

150 

179 

139 

PASCAL LIBRARIES/UTILITIES 


Tom Rettig's Help 

Tom Rettig's Library 

120 

105 

DATABOSS 

399 

359 

100 

75 

POWER SCREEN 

129 

95 

XDB-SQL 

495 

419 

T-Debug PLUS 4.0 

45 

40 



w/source code 

90 

79 

DEBUGGERS 



Topaz 

50 

45 

386 DEBUG 

195 

145 

Turbo ASYNCH PLUS 

129 

95 

Advanced Trace-86 

175 

121 

Turbo Geometry Library 

150 

135 

Periscope I/512K 

795 

636 

TurboMAGIC 

199 

179 

Periscope III 10 MHz 

1395 

1115 

Turbo-Plus 5.0 

100 

80 



Turbo POWER TOOLS PLUS 

129 

95 

DISK/DOS UTILITIES 

FASTBACK Plus 

189 

142 

Turbo Professional 

125 

99 

MACE Utilities 

99 

90 

TRANSLATORS 



MKS Toolkit 

199 

169 

Bas_C (Economy) 

199 

179 

Norton Commander 

89 

56 

Bas.C (Commercial) 

375 

323 

Norton Utilities 

100 

61 

Bas_Pas (Economy) 

149 

129 

PC/Tools Deluxe 

80 

70 

Bas.Pas (Commercial) 

280 

242 

Vfeature Deluxe 

120 

111 

BASTOC 

495 

399 

X-Tree Pro 

129 

111 

dBx TRANSLATOR 

550 

469 

EDITORS 



OTHER PRODUCTS 



BRIEF 

195 

CALL 

APL*PLUS PC 

695 

529 

KEDIT 

150 

120 

Dan Bricklin's Demo Program 

75 

60 

ME 

89 

79 

Dan Bricklin's Demo Program II 

195 

179 

MKS VI 

149 

127 

FLOWCHARTING II 

229 

207 

Multi-Edit 

99 

90 

muLISP-87 Interpreter 

300 

219 

Norton Editor 

75 

70 

Norton On-Line Prog. Guide 

100 

75 

PC/EDT + 

295 

269 

Opt-Tech Sort 

PCYACC 

149 

105 

Slick Editor 

195 

155 

395 

359 

SPF/PC 

245 

185 

Pfinish 

395 

215 

VEDIT PLUS 3.0 

185 

115 

Plink86plus 

PVCS (Corporate) 

PVCS (Personal) 

495 

279 

FILE MANAGEMENT 



395 

149 

322 

131 

Btrieve 

245 

185 

Source Print 

97 

80 

Xtrieve 

245 

189 

Tree Diagrammer 

77 

70 

Report Option 

149 

109 




Btrieve/N 
CBTREE 
c-tree 
d-tree 
r-tree 

c-tree/r-tree bundle 
CQL 

dB_RETRIEVE 

dB.FILE 

XQL 

FORTRAN LANGUAGE 

Grafmatic or Plotmatic 
Lahey Personal FORTRAN 77 
MS FORTRAN 
RM/FORTRAN 
SPINDRIFT Library 
TEKMAR Graphics Library 

OBJECT-ORIENTED 

PROGRAMMING 

ACTOR 
C-talk 
Smalltalk/V 
Communications 
EGA/VGA Color Ext. 
Goodies #1,#2or#3 
Smalltalk/V 286 

OPERATING SYSTEMS 

Concurrent DOS 386 
Microport: 

System V/AT (complete) 

AT Runtime System 
PC-MOS 386 
1 User 
5 Users 


595 

159 

395 

495 

295 

650 

395 


455 

141 

318 

395 

241 

523 

332 


395 322 

395 322 


135 

95 

450 

595 

149 

195 


495 

150 

100 

50 

50 

50 

200 


119 

89 

299 

479 

135 

169 


423 

137 

85 

45 

45 

45 

169 


This Month’s Specials 
from Blaise Computing 


ASYNCH MANAGER 
C TOOLS PLUS/5.0 
EXEC 
Key Pilot 

PASCAL TOOLS / TOOLS 2 
POWER SCREEN 
RUNOFF 

Turbo ASYNCH PLUS 

Turbo C TOOLS 

Turbo POWER TOOLS PLUS 


LIST OURS 
175 129 


129 

95 

50 


95 

75 

45 


175 137 

129 95 


50 

129 

129 

129 


649 549 

249 209 


195 179 

595 539 


In NY: 914-322-4548 

Customer Service: 914-332-0869 

International Orders: 914-332-4548 

Telex: 510-601-7602 

Fax: 914-332-4021 

Call or Write for 

Latest Free Catalog! 


PROGRAMMER’S POLICIES 

Phone Orders 

Hours 9 AM-7 PM EST. We accept 
MasterCard, Visa, American Express. 
Include $3.95 per item for shipping 
and handling. All shipments by UPS 
ground. Rush service available. 

Mail Orders 

POs by mail or fax are welcome. 
Please include phone number. 

International Service 

Call or fax for information. 

Dealers and Corporate Accounts 

Call for information. 

Unbeatable Prices 

We'll match nationally advertised 
prices. 

Return Policy 

30-day no-hassle return policy. Some 
manufacturer's products cannot be 
returned once disk seals are broken. 


1 - 800 - 445-7899 

Programmer’s 

nmmi 

A Division of Magellan Software Corp 

55 South Broadway, Tarrytown, NY 10591 
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PROFESSIONAL 

VIEWPOINT 

Readers choose their most valuable computer products to 
receive PC Tech Journal's Professional Solutions Award. 


C omputer products that solve 

everyday problems are priceless 
to developers and integrators. 

PC Tech Journal asked its readers to 
choose their most valuable products in 
six categories—development tools, data 
managers, computer systems, communi¬ 
cations, multitasking operating environ¬ 
ments, and add-in boards. Based on 
our readers’ most compelling reasons 
for their selections, we chose 27 nomi¬ 
nees to receive PC Tech Journal's Pro¬ 
fessional Solutions Award. 

The recipients of this award were 
chosen because they make our readers’ 
lives easier, not necessarily because 
they were the best-selling. (For a de¬ 
scription of the awards process, see 
Systems Perspective, this issue p. 9.) 

DEVELOPMENT TOOLS 

One of the development tools hon¬ 
ored is Clarion Software’s Clarion Pro¬ 
fessional Developer, which generates 
complete applications. For B. A. Swis- 
shelm, president of DataCare in Nash¬ 
ville, Tennessee, “Clarion packs a double 
whammy. I quickly produce quality appli¬ 
cations with no fees for user copies.” 

Randy Goodhew, a partner in Pro¬ 
fessional Technologies Consultants, a 
Covington, Kentucky, company that de¬ 
velops database applications, attests that 
“Clarion has tripled my productivity 
and income.” 

Microsoft C 5.1 is indispensable 
for lengthy projects, say a number of 
readers. Kevin Boutote, a consultant in 
New York City, is good-natured about 
Microsoft C’s dependability in the face 
of human frailty. Boutote says, “Each 
time I think I’ve discovered a bug, it 
turns out to be mine!” 

brief, the program editor from So¬ 
lution Systems, is recognized for flexi¬ 
bility. “I can make it smarter than it is, 
to work differently for different needs,” 
says Craig Given, a consultant with 
Montague Independent Computer Con¬ 
sulting in Chattanooga, Tennessee. 


Borland International’s Turbo C 
and Turbo Pascal are considered con¬ 
venient and powerful edit-compile-link 
packages. David Ramger, systems engi¬ 
neer with Computer Task Group in Ra¬ 
leigh, North Carolina, believes they 
“are the new industry standard for inte¬ 
grated development.” 

Because development is not an 
isolated single-tool phenomenon, 
choosing an optimum hardware and 
software combination is tricky. A top- 
notch PC environment can lessen de¬ 
pendency on slow, expensive main¬ 
frames. Micro Focus Inc.’s COBOL 
Workbench, Gupta Technologies Inc.’s 
SQLBase, and Compaq Computer Cor¬ 
poration’s Deskpro 386/20 are a win¬ 
ning combination, says Jim Sutton, sen¬ 
ior programmer/analyst with the Indus¬ 
trial Commission of Virginia in Rich¬ 
mond. “These products have allowed 
us to bring processing in-house from a 
shared mainframe to a PC LAN and 
save $20,000 per month.” 

DATA MANAGERS 

Data managers that readers single out 
include Fox Software Inc.’s Foxbase and 
Nantucket Corporation’s clipper. Both 



use the dBASE language but add features 
beyond cJbase hi. 

In a testimonial to Foxbase, Dag 
Anderson, an applications developer in 
Manchester, New Hampshire, says “Fox¬ 
base made bulky, multiuser dBASE code 
seven times faster.” 

clipper receives raves, too. “It has 
the best handling of menus, arrays, 
error trapping, and debugging in 
dBASEland,” says Hilton Bariy, software 
consultant with Computer Applications 
in Lake View Terrace, California. 

Revelation Technologies Inc.’s Ad¬ 
vanced Revelation, noted for progres¬ 
sive tools and support of variable- 
length fields, is a reader choice for 
large databases. Bob Stolarz, president 
of PC Insights in Montclair, New Jersey, 
says, “Its combination of variable 
length and multivalued fields results in 
substantial disk-storage savings.” 

Borland International’s Paradox, 
with its simplified Query-By-Example 
(QBE) facility, is selected for excel¬ 
lence in developing applications for 
novice users. “Paradox enabled me to 
develop an easy-to-use database for a 
user with no PC experience,” says Tim¬ 
othy McTigue, who is MIS manager for 
Mangus/Catanzano Inc., in Pittsburgh, 
Pennsylvania. 

Users need to know one data- 
management system and language to 
access data across multiple platforms. 
oracle, from Oracle Corporation, with 
its Structured Query Language (SQL)— 
now becoming standard among data 
managers—is a shot-in-the-arm for 
those with multiple operating systems 
requiring advanced data sharing. 

“oracle’s portability saved my life,” 
says Brian Allan, director of technology 
for System 5 in Milwaukee, Wisconsin. 
“It ports to VMS, Unix, OS/2, and DOS.” 

COMPUTER SYSTEMS 

In the hardware arena, IBM’s PS/2 
Model 70, part of the second wave of 
Micro Channel systems, is considered 
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the best PS/2 yet, according to some 
readers. “The PS/2 Model 70 is small, 
slick, and fast. It is technology at its 
best,” says Alan Allen, director of soft¬ 
ware development at Mighty Byte Com¬ 
puter Inc., in Raleigh, North Carolina. 

Many readers feel that Dell Com¬ 
puter Corporation’s Dell System 310, a 
20-MHz, 386-based machine, is a top- 
notch computer system. Alan Anderson 
of Anderson Consulting in San Diego, 
California, says, “The Dell System 310 
equals power, quality, service, and sup¬ 
port at a sensible price.” 

Compaq’s Portable 386, is the 
only portable singled out. This 20-MHz 
machine is suited for the desktop as 
well as on-the-road use. John Schmitz, 
vice president of Information Resources 
Inc., in Waltham, Massachusetts, tem¬ 
pers his praise: “In spite of its bulk, I 
love my Compaq Portable 386. Now, to 
get it down to two pounds.” 

Finally, AST Research’s AST Pre- 
mium/286, which operates at 10 MHz 
with zero wait states, is the leading 
80286-based machine, say some read¬ 
ers. Robert Venner, senior technical 
specialist at Transform Logic Corpora¬ 
tion in Scottsdale, Arizona, is one Pre¬ 
mium/286 advocate. He says, “It is 
compatible, reliable, and speedy.” 

COMMUNICATIONS 

Readers stand by several products in 
the complex world of communication 
among micros, minis, and mainframes. 

Datastorm Technologies Inc.’s 
procomm plus stands out for accessing 
data from mainframes, minis, and bul¬ 
letin boards. From its origins as a 
shareware package, it is now a viable 
commercial product. 

“The 3270 emulation and overall 
ease of use of procomm plus make it 
easier to support than other communi¬ 
cations packages,” says Matt Richards, 
computer resource manager at the Uni¬ 
versity of Illinois College of Communi¬ 
cations in Urbana. 


Meridian Technology Inc.’s Carbon 
Copy 3.0 and Norton-Lambert Corpora¬ 
tion’s Close-Up are valuable remote- 
communication packages for some 
readers. Allowing access and control of 
another machine, they support users 
without requiring on-site visits. 

“Carbon Copy 5.0 has kept me 
from driving my life away for customer 
software updates and fixes,” says Roy 
Wellborn, a systems programmer at 
Preferred Data Corporation in High 
Point, North Carolina. 

As for Close-Up, David Roach of 
Roach Software Inc. in Scarborough, 
Ontario, Canada, says, “It provides fast 
support without leaving the office.” 

OPERATING ENVIRONMENTS 

Operating environments that run multi¬ 
ple tasks simultaneously are productiv¬ 
ity platforms for the future. Today, 
readers support tried-and-true products. 

Quarterdeck Office Systems’ 
DESQview is noted for its ability to sit 
down to tea with just about any other 
PC product, its flexible countenance, 
and its use of the 386 microprocessor. 
“I haven’t found anything it won’t run,” 
says Harold Brown, a programmer at 
Specialized Data Systems in Nashville, 
Tennessee. 

“DESQview’s windows and key¬ 
board macros let me structure work 
my own way,” says Ken Hammond, a 
programmer/analyst with Crop-Hail In¬ 
surance in Overland Park, Kansas. 

John W. Fowler, vice president of 
Global Solutions in Santa Monica, Cali¬ 
fornia, lauds DESQview because it 
“completes the 386 machine.” 

Unix, the veteran multitasking and 
multiuser environment receives ac¬ 
colades from some readers. “Unix with 
DOS Merge 386 [from Microport Sys¬ 
tems] averted installation of a LAN and 
saved thousands of dollars,” says Fred 
Stanton, information center manager at 
Washington National Insurance Com¬ 
pany in Evanston, Illinois. 


PC Insights President Bob Stolarz 
says, “QNX [from Quantum Software 
Systems Ltd.] is Unix done right. It has 
the power and elegance of Unix with¬ 
out the overhead.” 

ADD-IN BOARDS 

The most worthwhile add-in boards 
improve performance on both old and 
new PCs. Even fast 386 machines can 
benefit from an added kick. 

For the PC/XT, which may not be 
as spritely as it once was, readers rec¬ 
ommend Intel Corporation’s Inboard 
386/PC. “It turned my dinosaur Com¬ 
paq portable into a screaming monster 
(for under $1,000)!” says Chris 
Armstrong, a programmer at United 
Systems Software in Mesa, Arizona. 

Another add-in board selected for 
putting the bounce back into the step 
of the older PC is Quadram Corpora¬ 
tion’s 386XT. Doug DeBono, owner of 
Systems Consulting in Minnetonka, Min¬ 
nesota, says, “It adds three years to the 
life of my aging XT.” 

Newer Technology’s Dart add-in 
board was chosen, too. “Dart, a RAM 
disk with its own CPU, doubles the 
speed of my 16-MHz 386 machine,” 
says David Darnell, senior systems ana¬ 
lyst at Southeastern Institute of Re¬ 
search Inc., in Richmond, Virginia. 

If you are looking for a board to 
do a mundane or outrageous task, 

David Lanni, president of Creative Sys¬ 
tems and Software Inc. in Stow, Ohio, 
recommends turning to AST add-in 
boards. “I can find an AST board for 
anything I need to do.” 

WINNING SOLUTIONS 

These reader testimonials are an excel¬ 
lent measure of a product’s real-world 
usefulness. The products were not cho¬ 
sen in a popularity contest, but because 
they contribute to productivity. From 
the experience of our readers, they 
represent what systems developers con¬ 
sider productive PC products. OSSlE 
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Introducing the 
25MHz FlexCache 
Series , where 
performance 
engineering and 
compatibility 
become one. 


* 







FOR THE PAST FOUR YEARS IIS 
ON.Y BEEN IBM OR COMPAQ. 
BUT FOR THIS YEAR,* 

ALR 

IS PROUD TO BE THE 
WINNER 



FOR TECHNICAL EXCELLENCE 
IN DESKTOP COMPUTERS. 


66 In a field of powerhouse 
machines there can only 
be one winner, and the 
FlexCache25386isit. ALR 
is a young company that 
keeps coming on strong 
by providing the PC industry with a 
steady flow of advances in the state of 
the art, delivered at amazingly low 
prices. 

ALR's heads-up engineering produced 
a proprietary caching system that gives 
the FlexCache 25386 top honors in 
virtually all of PC Magazine Labs 
Benchmark Series of tests. ALR also 
chose flexibility of packaging the 25386 
in both an industrial strength tower 
cabinet and a sleek desktop configura¬ 
tion. The tower has enough drive slots 
to make any configuration LAN file 
server do its best and the desktop 
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■_1 

L • I 

MAGAZINE 


provides plenty of capacity for any 
standalone power user. For fast 
fileserving, individual data crunching 
or top-flight program development, 
the ALR Flexcache 25386 can't be beat. 9$ 

ALR products are sold only through 
authorized resellers and VARs. Please 
call us at; 1-800-444-4ALR 

* PC Magazine's award of technical excellence for 
ALR's FlexCache 25386 was awarded November 1988. 



Advanced Logic Research, Inc. 

9401 Jeronimo, Irvine, CA 92718 
(714) 581-6770 FAX: (714) 581-9240 

For our Canadian office, please call; 

1-800-443-4C AN 

For our United Kingdom office, please call; 

(714) 581-6770 FAX (714) 581-9240 (USA/Temporary) 
For our Singapore-Asia/Pacific office, please call; 

(65) 258-1286 FAX: (65) 258-1285 


Circle No. 118 for end-user. No. 116 for reseller. 










The Speed of 
Lightning 

Keystrokes. Screen 
updates. All virtually as 
fast as the applications 
program. That’s the result 
of REMOTE^™ error- 
checked, data com¬ 
pressed link. It won’t 
keep you waiting. 


The Cost-Efficiency 
of Scrooge 

Some programs want 
you to buy both parts-the 
calling program and the 
host program-even if 
you only need one. Not 
REMOTE? It comes in two 
parts-R2H0ST™ and 
R2CALL™ Buy either. Or 
both. Whatever you need. 
And no more. 


The Flexibility of 
Rubber Man 

R2HOST isn’t snobbish. 
It’ll take a call from R2CALL 
from one of the Crosstalk 
Communications programs, 
from almost any other 
communications program, 
or from a communica¬ 
tions terminal. R2CALL 
connected with R2HOST 
does give you all of the 
power and features of 
REMOTE? including 
exact keyboard mapping 
and the ability to transfer 
files with error-checking 
even while an applica¬ 
tions program is running. 


The Heritage of CROSSTALK® 

You’d expect a remote control program 
from the makers of CROSSTALK to be more 
advanced. We’ve been leaders in PC com¬ 
munications since the beginning of PC 
communications. 

That’s REMOTE2’s family tree. And 
it shows. 

Better, more convenient remote con¬ 
trol for almost any application you can 
think of. Support. Training. Collabora¬ 
tion. Branch office or home computing 
with a central PC. 

REMOTE2 essentially puts you in 
front of the remote computer. You have 
total control of the keyboard, DOS or 
any applications software. And what you 
would see on the remote computer’s 
screen, you see on yours. Instantly. 

It also provides a wealth of features 
that make it more efficient and easier to 
use. A chat window so that you and the 
person at the distant computer can chat 
without disturbing the application that’s 
running. An integrated help system that 
provides help for wherever you are. A 
phone book of commonly used numbers- 
along with their communications settings. 
LAN and mainframe access. And an 
activity log. 

If you need to operate a distant 
computer by remote control, look at this 
one-REMOTE? From the makers of 
CROSSTALK. See your dealer or contact 
us for details. 



CROSSTALK COMMUNICATIONS 
1000 Holcomb Woods Parkway 
Roswell, Georgia 30076-2575 
404/998-3998 

A Division of Digital Communications Associates, Inc. cicci 
An NYSE listed company. For a copy of the annual report or 
further information call 404/442-4000. 

REMOTE? R J HOST and RECALL are trademarks of Digital 
Communications Associates, Inc. CROSSTALK is a registered 
trademark of Digital Communications Associates, Inc. 
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